Europalsches Patentamt 
^5) /)))) European Patent Office © Publication number. 

Office europeen des brevets 




0 373 891 

A2 



€> 



EUROPEAN PATENT APPLICATION 



© © MM C07O 

© Date of fifing: 12.12.89 C07D 403/12, C07D 407/12, 

C07D 409/12, C07D 417/12, 
C07D 413/12, A61K 31/505 



© Priority: 15.12.88 GB 8829296 

@ Date of publication of application: 
20.06.90 Bulletin 90/25 

© Designated Contracting States: 

AT BE CH DE ES FR GB GR IT U LU NL SE 

© Applicant IMPERIAL CHEMICAL INDUSTRIES 
PLC 

Imperial Chemical House, Millbank 
London SW1P 3JF(GB) 

Appficant NATIONAL RESEARCH 
DEVELOPMENT CORPORATION 
101 Newmgton Causeway 
London SE1 6BU(GB) 

© Inventor. Hughes, Leslie Richard 
11 Clarendon Drive 



Macclesfield Cheshire, SK10 2QO(GB) 

Inventor. Oldfield, John 

68 Hallwood Road 

Handforth Wllmslow Cheshire<GB) 

Inventor. Pegg, Stephen John 

22 Appleby Close 

Macclesfield Cheshire, SK11 8XB(GB) 
Inventor: Barker, Andrew John 
58 UUswater 

Macclesfield Cheshire, SK10 TYW(GB) 
Inventor Marsham, Peter Robert 
98 Vemon Road 

Poynton Cheshire, SK12 1YR(GB) 

© Representative: Slatcher, Reginald Peter et al 
Imperial Chemical Industries PLC Legal 
Department Patents P.O. Box 6 Bessemer 
Road 

Wetwyn Garden Ctty AL7 1HD(GB) 



© Anti-tumour agents. 

© The invention relates to quinazoltne derivatives, or pharmaceutically-acceptable sorts tr^, whid^sess 
anVtumour activity; to processes for their manuiacture; and to pharmaceutical compositions contaming them. 
The invention provides a quinazofine of the formula:- 
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wherein R* Is hydrogen or amino, or alky! or alkoxy each of up to 6 carton atoms: or R' is substituted alkyl 
or aikoxv each of up to 3 carbon atoms; A _ , 

R* is hydrogen, alkyl. alkenyi. alkyhyl. hydroxyalkyl. hatogenoalkyl or cyanoalkyl each of up to 6 carbon 
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atoms; 

Ar is phenylene or heterocyclene; 

L is a group of the formula -CO.NH-, -NH.CO-, -CO.NR 3 -, -NR 3 .CO-, -CH = CH- t -CH 2 0- t -0CH 2 -, -CH 2 S«, 
-SCH 2 -, -CO,CH 2 -, -CH 2 .CO- or -CO.O-, wherein R 3 is alky I of up to 6 carbon atoms; and 
Y is aryl or heteroaryl or a hydrogenated derivative thereof; or Y is a group of the formula -A-Y 1 in which A 
is alkylene, cycloalkylene, alkenylene or alkynylene each of up to 6 carbon atoms and Y 1 is aryl or 
heteroaryl or a hydrogenated derivative thereof; or a pharmaceutically-acceptable salt thereof. 
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ANTI-TUMOUR AGENTS 



This invention relates to. novel anti-tumour agents and more particularly it relates to quinazoline 
derivatives, or pharmaceutically-acceptable salts thereof, which possess anti-tumour activity. The invention 
includes novel quinazoline derivatives and processes for their manufacture; novel pharmaceutical composi- 
tions containing said quinazoline derivatives and the use of said quinazoline derivatives in the manufacture 
5 of novel medicaments for use in the production of an anti-tumour effect in a warm-blooded animal such as 
man. 

One group of anti-tumour agents comprises the antimetabolites, such as aminopterin and methotrexate, 
which are inhibitors of enzymes which utilise folic acid derivatives. A newer compound of this type which 
showed considerable promise in clinical trials is known as CB3717 and is described and claimed in United 

w Kingdom Patent Specification No. 2065653B. Despite its promising activity against human breast, ovarian 
and liver cancer, however/ CB371 7 shows symptoms of toxicity in humans, particularly in relation to the 
liver and kidney [Calvert. Alison, Harland, Robinson, Jackman, Jones, Newell, Siddik, Whiitshaw, McElwain, 
Smith and Harrap, J. Clin. Oncol ., 1986, 4. 1245; Cantwell, Earnshaw and Harris, Cancer Treatment Reports , 
1986, 70. 1335; Bassendine, Curtin, Loose, Harris and James, J. Hepatol ., 1987, 4, 39; Vest, Bork and 

75 Hasenflur. J. Cancer Clin. Oncol ., 1988, 24, 201; Cantwell, Macaulay, Harris, Kaye, Smith, Misted and 
Calvert, "Eur. 7. Cancer Clin. Oncol., 1988, 24, 733; Sessa, Zucchetti, Ginier, Willems, D'lncalci and Cavalii. 
Eur. J. CanceFclin. Oncol ., 1988, 24, 769]. 

Compounds of the CB3717-type are believed to act as anti-tumour agents by inhibiting the enzyme 
thymidylate synthase, which enzyme catalyses the methylation of deoxyuridine monophosphate to produce 

20 thymidine monophosphate which is required for DNA synthesis. The anti-tumour activity of CB3717 may be 
assessed in vitro by determining its inhibitory effect on that enzyme, and in cell cultures by its inhibitory 
effect on canceTcell lines such as the mouse leukaemia cell lines L1210 and L5178Y TK-/- and the human 
breaist cancer cell line MCF-7. 

Other compounds of the CB3717-type may therefore have their anti-tumour activity assessed and 

25 compared with that of CB3717, by their activity against, for example, the same enzyme and the same 
cancer cell lines. 

European Patent Application No. 0316657 (published 24 May 89) discloses a series of quinazoline 
derivatives which lack the amino acid residue of compounds of the CB3717-type. The disclosed compounds 
are reported to possess inhibitory activity against thymidylate synthase. Among the disclosed compounds 
30 are quinazoline derivatives wherein the amino acid residue of compounds of the CB3717-type is replaced 
by a residue derived from 5-aminotetrazole. 

We have now found that the quinazojine derivatives of the present invention possess CB3717-type 

activity. 

Antimetabolites, such as aminopterin and methotrexate, which are inhibitors of enzymes which utilise 
35 folic acid derivatives, have also shown promise in the treatment of various allergic diseases such as allergic 
rhinitis, atopic dermatitis and psoriasis. The quinazoline derivatives of the present invention, being an- 
timetabolites of the CB3717-type, are thus of value as therapeutic agents in the treatment of, for example, 
allergic conditions such as psoriasis. 

According to the invention there is provided a quinazoline of the formula I (set out hereinafter) 
40 wherein R 1 is hydrogen or amino, or alkyl or alkoxy each of up to 6 carbon atoms; 

or R 1 is alkyl of up to 3 carbon atoms which bears a hydroxy substituent, or which bears one, two or three 
fluoro substituents; 

or R 1 is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carbon atoms; 
wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
45 from halogeno and from alkyl and alkoxy each of up to 3 carbon atoms; 

wherein R 2 is hydrogen, alkyl, alkenyl, alkynyl, hydroxyalkyl, halogenoaikyl or cyanoalkyl each of up to 6 
carbon atoms; 

. wherein Ar is phenylene or heterocyclene which may be unsubstituted or may bear one or two substituents 
selected from halogeno, hydroxy, amino and nitro, and from alkyl, alkoxy and halogenoaikyl each of up to 3 
so carbon atoms; ^ ^ t 

wherein L is a group of the formula -CO.NH-, -NH.CO-, -CO.NR 3 -, -NR 3 .CO-, -CH = CH-, -CH 2 0-. -OCH 2 -, 
-CH 2 S- ( -SCH 2 -, -CO.CH2-, -CH 2 .CO-or -CO.O-, wherein R 3 is alkyl of up to 6 carbon atoms; and 
wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 
hydrogenated derivative thereof; or 

Y is a group of the formula -A-Y 1 in which A is alkylene, cycloalkylene. alkenylene or aikynylene each of up 
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to 6 carton atoms, and Y 1 is aryl or a hydrogenated derivative thereol each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof; wherein one constituent methylene group in A may be 
replaced by an oxy, thio, sulphinyl. sulphonyl or imino group or an alkylimino group of up to 6 carbon 
atoms; 

5 and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy, oxo, amino, nitro, cyano, carbamoyl, 
suiphamoyl, carboxy and .halogeno, from alkyl. alkyiarnino. dialkylamino. N-alkytearbamoyl, N,N-dialkylcar- 
bamoyi. alkoxycarbonyl, alkanoyloxyalkyl, alkylthio. alkylsulphinyl, alkylsulphonyl, alkoxy. halogenoalkyl, 
hydroxyalkyl, aminoalkyl, alkylaminoalkyl. dialkylaminoalkyl, carboxyalkyi, alkoxycarbonylalkyl. carbamoyla)- 

io kyl, N-aJkylcarbamoylalkyl and N.N-dialkylcarbamoylalkyl each of up to 6 carbon atoms and from phenyl, 
pyridyl and phenylalkyl of up to 10 carbon atoms, and wherein each of said phenyl or phenylalkyl groups 
may bear a substituent selected from halogeno and nitro. and from alkyl and alkoxy each of up to 3 carbon 
atoms; 

or a pharroaceutically-acceptable salt thereof; 
is provided that when R 1 is hydrogen or amino, or alkyl o: up to 6 carbon atoms, and L is a group of the 
formula -CONH-. then Y is not tetrazolyt. 

The chemical formulae referred to herein by Roman numerals are set out for convenience on a separate 
sheet hereinafter. In this specification the term "alkyl" includes both straight and branched alkyl groups but 
references to individual alkyl groups such as "propyl* are specific for the straight chain version only. An 

20 analogous convention applies to other generic terms. . 

It will be observed that a quinazoline of the invention may possess one or more asymmetric carbon 
atoms e.g. when Y is a group of the formula -A-Y 1 in which A is bram^ed-chain alkylene. and It can 
therefore exist in racemic and optically active forms, n is to be understood that this invention encompasses 
a racemic form of the quinazoline and any optically-active form thereof which possesses anti-tumour 

25 activity, it being a matter of common general knowledge how a racemic compound may be separated into 
its optically-active forms. 

ft will also be observed that a quinazoline of the invention of the formula I wherein L is a group of the 
formula -CH-CH- may exist as two geometric isomers, ft is to be understood that this invention 
encompasses any geometric isomer which possesses anti-tumour activity, it being a matter of common 
30 general knowledge how geometric isomers may be separated. 

Within the present invention it is to be understood that a quinazoline of the formula I may exhibit the 
phenomenon of tautomerism and that the formulae drawings presented within this specification can 
represent only one of the possible tautomeric forms, ft is to be understood that the invention encompasses 
any tautomeric form which possesses anti-tumour activity and is not to be limited merely to any one 
35 tautomeric form utilised within the formulae drawings. 

ft is also to be understood that certain quinazotines of the formula I can exist in sotvated as well as 
unsolvated forms such as, for example, hydrated forms, ft is to be understood that the invention 
encompasses all such sorvated forms which possess anti- tumour activity. 

Suitable values for the generic radicals referred to herein include those set out betow. 
40 A suitable value for R 1 . R 2 or R 3 when ft is alkyl of up to 6 carbon atoms, or for an alkyl substituent of 
up to 6 carbon atoms which may be present as a substituent on an aryl or heteroaryl group, or a 
hydrogenated derivative thereof, is, for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, 
tert-butyl. pentyl, isopentyl, tert-pentyl, hexyl or isohexyl. 

— A suitable value for an alkyl substituent of up to 3 carbon atoms which may be present as a further 
45 substituent on the quinazoline ring, as a substituent on Ar, or as a substituent on a phenyl group is, for 
example, methyl, ethyl, propyl or isopropyl. 

A suitable value for R 2 when ft is alkenyl is, for example, prop-2-enyl, but-2-enyl, but-3-enyl or 2- 
methylprop-2-enyl; and when it is alkynyl is. for example prop-2-ynyl, but-2-ynyl or but-3-ynyl. 

A suitable value for R 1 when it is alkoxy of up to 6 carbon atoms, or for an alkoxy substituent of up to 6 
carbon atoms which may be present as a substitutent on an aryl or heteroaryl group, or a hydrogenated 
derivative thereof, is, for example, methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, pentytoxy or 
hexyloxy. 

A suitable value for an alkoxy substituent of up to 3 carbon atoms which may be present as a further 
substituent on the quinazoline ring, as . a substituent on Ar, or as a substituent on a phenyl group is. for 
55 example, methoxy, ethoxy, propoxy or isopropoxy. 

A suitable value for an alkylthio substituent of up to 6 carbon atoms which may be present as^ a 
substituent on an aryl or heteroaryl group, or a hydrogenated derivative thereof, is, for example, methyfthio, 
ethylthio, propyfthio. isopropylthto, butylthio. isobutyfthio, pentylthio or hexyfthto. 
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A suitable value tor a halogeno substituent which may be present as a further substituent on the 
quinazoline ring, as a substituent on Ar. as a substituent on an aryl or heteroaryl group, or a hydrogenated 
derivative thereof, or as a substituent on a phenyl group is. for example, tluoro, chloro, bromo or iodo. 

A suitable value for R' when it is substituted alkyt is, for example, fluoromethyl. difluoromethyl, 
5 trifluoromethyl. 2-fluoroethyl, 3-fluoropropyl. hydroxymethyt. 2-hydroxyethyl or 3-hydroxypropyl. 

A suitable value for R 1 when it is substituted alkoxy is, for example, 2-hydroxyethoxy, 2-methoxyethoxy, 
3-methoxypropoxy or 2-ethoxyethoxy. 

A suitable value for R 2 when it is hydroxyalkyl, halogenoalkyl and cyanoalkyl is, tor example. 2- 
hydroxyethyl, 3-hydroxypropyl. 2-fluoroethyl. 2-chloroethyl, 2-bromoethyl. 3-fluoropropyl, 3-chloropropyl. 
w cyanomethyl, 2-cyanoethyl or 3-cyanopropyl. 

A suitable value for Ar when it is phenylene is. tor example. 1 .3-phenylene or 1 ,4-phenylene. 
A suitable value for Ar when it is heterocyclene is, for example, a 5-membered or 6-membered aromatic 
(that is. fully unsaturated) heterocyclene diradical which contains up to 3 heteroatoms selected from the 
group consisting of oxygen, nitrogen and sulphur, for example, thienylene. pyridylene. pyrimidinylene. 
75 thiazoiytene, oxazotylene or thiadiazolylene. 

A suitause telogenoalkyl substituent in Ar is, tor example, fluoromethyl, difluoromethyl or difluoromethyl. 
A suitable value for Y or V when ft is aryl or a hydrogenated derivative thereof, is, for example, phenyl, 
cyclohexenyl. naphthyl. tetrahydronaphthyl, indenyl or indanyi. which may be attached through any 
available position and which may bear one or two substituents. 
20 A suitable value for Y or V when ft is heteroaryl or a hydrogenated derivative thereof, is. for example, a 
5-membered or 6-membered heterocyclic radical which contains up to 4 heteroatoms selected from the 
group consisting of oxygen, nitrogen and sulphur, which heterocyclic radical is a single ring or is fused to a 
benro ring, for example, furyl, benzofuranyl, tetrahydrofuryl, chromanyl, thienyl, pyridyl. N-oxidopyridyl. 
piperidinyt. quinoryl, isoquinolyl. pyrazinyl. pyrimidinyl. pyridazinyl. quinoxalinyl. quinazolinyl. cinnolinyl, 
as pyrrolyl, pyrrondinyl. indolyl, imidazolyl. benzimidazolyl, pyrazolyl. indazoryl. oxazotyl. isoxazoryt, thiazolyl, 
isothiazolyl. 1 ,2,3-triazolyl, 1 ,2.4-triazolyl. oxadiazotyl, furazanyl, thiadiazolyl, tetrazolyl or azepanyl, which 
may be attached through any available position including through any available nitrogen atom and which 
may bear up to three substituents including a substituent on any available nitrogen atom. 

Particular values for Y and Y 1 when ft is heteroaryl, or a hydrogenated derivative thereof, which bears 
up to. three oxo substituents include for example, 1 JMihydro-2-oxoquirx>liny1 (especially 1 ^-dihydro-2- 
oxoquinolin-3-yl and 1 ^-dihydro-2-oxoquinolin-6-yl). 3.4KJihydro^xoquinazofinyl (especially 3.4-dihydro-4- 
oxoquinazolin-5-yl, 3,4^ihydro-4-oxoquinazonn^-yl f 3,4^ihydro^-oxoquinazolin7-yl and 3,4<ihydro-4- 
oxoqutnazolin-8-yl). 1 ^ihydro-2-oxopyridyl (especially 1 J2-dihydro-2-oxopyrid-3-yl and UKfthydro-2- 
oxopyrid-6-yl), 3,4-dihydro-4-oxopyrimidinyl (especially 3.4KlihydrcHK)xopyrimidin-2-yl and 3,4-dihydn>4- 
oxopyrimidirvS-yl). 1 t 2,3.4-tetrahydro-2.4-dioxopyrimidinyl (especially 1 ^.3,6-tetrahydro-2,Wioxopyrimidin- 
4-yl and lA3.4-tetrahydro-2.4^dioxopyrimidin-5-yl). 2 f MioxopyrTOlidinyl (especially 2.5-dioxopyrrofidin-3- 
yl). 2-oxopiperidinyl (especially 2-oxopiperidin-1-yl). 2.6KJioxopiperidinyl (especially 2,6-dioxopiperldin-3-yl) 
and 2-oxoazepanyl (especially hexahydro-2-oxoazepin-1-yl)- 

A suitable value for A when it is alkylene is, for example, methylene, ethylene, ethylidene. trimethylene,, 
propylidene. propylene, isopropylidene. butyJidene. isobutyfidene, 1-ethylethytene, 1-propytethylene. 1- 
Isopropylethylene. tetramethylene or pentamethylene; when His alkenytene is, for example. 1-propenytene, 
2-propenylene, 1-butenylene. 2-butenylene or 3-butenylene; and when it is alkynylene is, for example, 2- 
propynytene, 2-butynylene or 3-butynytene. - ^ . 

A suitable value for A when ft is cycioalkylene is. for example, cyclopropylidene, 1 ,2-cydopropYlene. 
45 cyclopentylidene. 1 ^-cyclopentytene, 1 .frcyclopentylene, cydohexylidene. 1^-cyck)hexytene or 1.4- 

cyclohexylene. ^ 

A suitable value for a substituent which may be present on an aryl or heteroary. group, or a 
hydrogenated derivative thereof, when It is alkylamino. dialkylamino, halogenoalkyl. alkylsulphinyl or 
alkylsulphonyl is. for example, methylamino. ethylamino. propylamine, isopropylarnino, butylamino, pen- 
so tylamino. hexylamino. dimethylamino. t^ethyl-r^methylamino. diethylamino. H-methyl-N-propylamino, N- 
methyl-N-isopropylamino, rJ-ethyl-N-isopropylamino. di-isopropylamino. fluoromethyl. difluoromethyl. 
trtfluorofnethyl. 2-fluoroethyT 3-fluoropropyl, peniafluoroethyl. heptafluoropropyl. chtoromethyl. dich- 
loromethyl. methylsulphinyl. ethylsulphinyl, propylsulphinyl, isopropylsulphinyl. butylsulphinyl. methylsul- 
phonyl, ethylsulphonyl, propylsulphonyl. isopropylsulphonyl or butylsulphonyl. 
55 A suitable value for an alkylimino group which may replace one constituent methylene group in A is, tor 
example, methylimmo. ethylimino, propylimino or isopropylimino. 

Suitable values for substituents which may be present on an aryl or heteroaryl group, or a hydroge- 
nated derivative thereof, are. for example:- 
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for N-alfcylcarbamoyl: N-methylcarbamoyl, N-ethylcarbamoyl and N-propylcarbamoyl; 

for N.N-diaikyicarbamoyl: N,N-dimethylcarbamoyl; ~~ 

for alkoxycarbonyl: methoxycarbonyl, ethoxycarbonyl and tert-butoxycarbonyl; 

for alkanoyloxyalkyl; acetoxymethyl, propionyloxymethyl, isobutyryloxymethyl and pivaloyloxymethyl; 

for hydroxyalkyl: hydroxymethyl. 2-hydroxyelhyl, 1 -hydroxy ethyl and 3-hydroxypropyl; 

for aminoalkyl: aminomethyi and 2-aminoethyl; 

for alkylaminoalkyl: methylarninomethyl. ethylaminomethyl and 2-methyiaminoethyl; 

for dialkylaminoalkyl: dimethylaminomethyl, diethylaminomethyl, 2-dimethyiaminoethyl and 2- 

diethylaminoethyl; 

for carboxyalkyl: carboxy methyl, 1 -carboxyethyl, 2-carboxyethyi and 3-carboxypropyl; 

for alkoxycarbonylaikyJ: methoxycarbonyimethyl, ethoxycarbonylmethyl, 2-methoxycarbonylethyl and 2- 

ethoxycarbonylethyl; 

for carbamoylalkyl: carbamoylmethyl, 2-carbamoylethyl and 3-carbamoylpropyl; 

for N-alkylcarbamoylalkyl: N-methylcarbamoyimethyl, N-ethylcarbamoylmethyl, 2-(N-methylcarbamoyl)ethyl > 
2-<f5^ethylcarbamoyl)ethyl t 3-(N-methylcarbanioyl)propyi and 3-(N-ethykarbamoyl)propyl; 
for^N.N-dialkylcarbamoylalkyF N,N-dimethylcarbarnoylmethyl f ~N,N-diethylcarbamoylmethyl and 2-(N,N- 
dimettiylcarbamoyl)ethyl; 

for phenylalkyl: benzyl, phenethyl. phenylpropyl and phenylbutyl. 

A suitable pharmaceutically-acceptable salt of a quinazoline of the invention which is sufficiently basic is 
an acid-addition satt with, for example, an inorganic or organic acid, for example hydrochloric, hydrobromic, 
sulphuric, phosphoric, trifiuoroacetic, citric or maleic acid. In addition a suitable pharmaceutically-acceptable 
salt of a quinazoline of the invention which is sufficiently acidic (for example a quinazoline of the invention 
which contains a carboxy group) is an alkali metal salt for example a sodium or potassium salt, an alkaline 
earth metal salt, for example a calcium or magnesium salt an ammonium or tetra(2-hydroxyethyl)- 
ammonium salt or a satt with an organic base which affords a physiologically-acceptable cation, fa example 
a satt with methylamine, trimethylamine or tris(2-hydroxyethyl)amine. 

A particular quinazoline of the invention has the formula I wherein R 1 is hydrogen or amino, or is alkyl 
(especially methyl, ethyl and isopropyl) or alkoxy (especially methoxy and ethoxy) each of up to € carbon 
atoms; or R 1 is alkyl of up to 3 carbon atoms which bears one, two or three ftuoro substituents (especially 
fluoromethyl, difluoromethyl, trifluoromethyl, and 2-fluoroethyl); 

wherein the quinazoline ring may bear no further substituent or may bear one further substituent selected 
from halogeno (especially fluoro, chtoro and bromo) and from alkyl and alkoxy each of up to 3 carbon 
atoms (especially methyl and methoxy); 

wherein R 2 is alkyl (especially methyl, ethyl and propyl), alkenyl (especially prop-2-enyl), alkynyl (especially 
prop-2-ynyl), hydroxyalkyl (especially 2-hydroxyethyl and 3-hydroxypropyl), halbgenoalkyl (especially 2- 
fluoroethyl, 2-chkxoethyl, 2-bromoethyi and 3-fluoropropyl) and cyanoalkyl (especially cyanomethyl and 2- 
cyanoethyl) each of up to 6 carbon atoms; 

wherein Ar is. phenylene (especially 1 ,4-phenylene) or heterocyclene (especially thienytene, pyridytene, 
pyrimidinylene, thiazolylene and thiadiazofylene) which is unsubstituted or which beans one or two 
substituents selected from halogeno (especially fluoro, chloro and bromo), hydroxy, amino and nitro, and 
alkyl (especially methyl and ethyl), alkoxy (especially methoxy and ethoxy) and halogenoalkyl (especially 
fluoromethyl, difluoromethyl and trifluoromethyl) each of up to 3 carbon atoms; 

wherein L is a group of the formula -CO.NH-, -CO.NR 3 -, -CH 2 0- or -CO.O, wherein R 3 is alkyl (especially 
methyl and ethyl) of up to 6 carbon atoms; and 

wherein Y is aryl (especially phenyl and naphthyl) each of up to 10 carbon atoms, or heteroaryl or a 
hydrogenated derivative thereof (especiallypyridyl. quinolyl, isoquinolyl, pyrimidinyl, imidazofyl, thiazolyl, 
2,5-dioxopyrrolidinyl or 2,6-dioxopiperidinyl; or 

Y is a group of the formula -A-Y 1 in which A is alkyiene (especially methylene, ethylene, ethylidene, 
trimethylene. propylidene, propylene, butylidene, isobutyiidene, 1-isopropylethyiene and tetramethylene) of 
up to 6 carbon atoms, and Y 1 is aryl or a hydrogenated derivative thereof (especially phenyl, naphthyl, 
tetrahydronaphthyl, indenyl and indanyl) each of up to 10 carbon atoms, or heteroaryl or a hydrogenated 
derivative thereof (especially furyl, thienyl, pyridyl. quinolyl, isoquinolyl, pyrazinyl, pyrimidinyl, pyridazinyl, 
quinoxalinyl, quinazolinyl, cinnoiinyl, indolyl, imidazolyt, benzimidazolyl, pyrazolyl, indazolyl, oxazolyl, isox- 
azolyl. thiazolyl, isothiazolyl, 1 ,2,3-triazolyl, 1,2,4-triazolyl, thiadiazoryl. tetrazolyl and hexahydro-2-ox- 
oazepinyl; wherein one constituent methylene group in A may be replaced by an oxy, thio, sulphinyl, 
sulphonyl or imino group; and 

wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsubstituted 
or may bear up to three substituents selected from hydroxy, oxo, amino, nitro, cyano, carbamoyl, 
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sulphamoyl carboxy and halogeno (especially fluoro. chloro and bromo). and from alkyl (especially methyl 
and ethyl) alkylamino (especially methylamino and ethylamino). dialkylamino (especially dimethylamino and 
diethylamide). N-alkylcarbamoyl (especially N-methylcarbamoyl and t^ethytearbamoyO. N.ljWialkyJcar- 
bamoyl (especially N.N-dirnethylcarbamoyl and F^N-diethylcarbamoyl). alkoxycarbonyl (espeaally methox- 
ycarbonyl. ethoxyca*5nyl and tert-butoxycarbonyl). alkanoyloxyalkyl (especially isobutyryloxymethyl and 
pivaloyloxymelhyl) alkytthto (especially methylthio and ethylthio). alkylsulphinyl (especially methylsulphmyK 
ethylsulphinyl and isopropylsulphinyl)t alkylsulphonyl (especially methylsulphonyl, ethylsulphonyl and 
isopropylsulphonyl). alkoxy (especially methoxy and ethoxy). halogenoalkyl (especially tnfluoromethyl). 
carboxyalkyl (especially cartxjxymethyl. Karboxyethyl. 2-carboxyethyl and 3<arboxypropyl). alkoxycar- 
bonylalkyl (especially methoxycarbonylmethyl and 2-methoxycarbonytethyl). carbamoylalkyl (espeaally 
carbamoylmethyl and 2-carbamoylethyl), N- alkylcarbamoylalkyl (especially N-methylcarbamoylmethyl and 
2-(N-methyfcarbamoyl)ethyl) and N.IWialkylcarbamoylalkyl (especially N.N-dirnethylcarbarnoylmethyl and 
2-(NN-dirnethylcarbamoyl)ethyl) each of up to 6 carbon atoms: and from phenyl, pyndyl and phenylalkyl 
(es"5edally benzyl, phenethyl and phenylpropyl) of up to 10 carbon atoms, and wherein each of said pheny 
or phenylalkyl groups may bear a substituent selected from halogeno (especially fluoro. chloro and bromo) 
and nhro. and from alkyl (especially methyl and ethyl) and alkoxy (especially methoxy and ethoxy) each of 
up to 3 carbon atoms; or a pharmaceutically-acceptable salt thereof. 

A further particular quinazoline of the invention has the formula I wherein R' is hydrogen or amino, or 
methyl, ethyl, methoxy or ftuoromethyl; ( . . 

wherein the quinazoBne ring may bear no further substituents or may bear one further substituent selected 
from fluoro, chloro, methyl and methoxy; 

wherein R 2 is methyl, ethyl, propyl, prop-2-enyl. prop-2-ynyl. 2-hydroxy ethyl. 3-hydroxypropyl. 2-fluoroethyl. 
2-bromoethyl or cyanomethyl; 

wherein Ar is 1.4-phenylene. thienylene. pyridytene. pyrimidinylene or thiazolylene which is unsubstrtuted or 
which bears a substituent selected from fluoro. chloro. bromo. hydroxy, amino, nitro. methyl, methoxy and 
trifluoromethyl; 

wherein Lis a group of the formula -CO.NH-. -CO.NR' - or -CO.O. wherein R 3 is methyl or ethyl; and 
Y is phenyl. 2.W.oxopyrroDdinyl or 2.6Kfioxorjiperidinyl. or Y is a group of the formula -A-Y" in which A is 
methylene, ethylene, ethylidine, trimethylene. propylidene. propylene. butyOdene. isobutyUoene or 
tetramethylene and Y 1 is phenyl, furyl. thienyl. pyridyl. quinolyl. isoquinolyl. pyrazinyl pynmidinyl. 
quinazoBnyl. pyridazinyl. indolyl. imidazolyl. benzimidazolyl. pyrazotyl. indazolyl. oxazolyl. .soxazolyl. 
thia2oM.1^.3-tria2olyl. 1 A4-triazolyl. tetrazolyl or hexahydro-2-oxoa2epin-1-yf: 

wherein one constituent methylene group in A may be replaced by a thio. sulphinyl. sulphonyl or im.no 

wteSn^each of said phenyl or heteroaryl groups, or hydrogenated derivatives thereof, may to unsub- 
strtuted or may bear up to three substituents selected from hydroxy, oxo. amino, nitro. cyano. carbamoyl, 
sulphamoyl. carboxy. fluoro. chloro. bromo. methyl, ethyl, methylamino. ethylam.no ^ n ^ mn0 ; 
"eC^ino. ^ylcarbamoyl. ^ylcarbamoy., N.^imemylcarbarnoyl "W^***^" 
memoxycartxjnyT. ethoxycarbonyl, terfbutoxycarbonyl. isobutyryloxymethyl. pvatoylox^thyL ™thylth o. 
ethylthio. methyteulphinyl. ethysulphFyl. methylsulphonyl. ethylsulphonyl. methoxy. f^'j^^J 
carboxymethyl. 1 -carboxy ethyl, 2-carboxyethyl. 3-carboxypropyl. carbamoylmethyl, N-rr^ylcarbamoyl- 
methyl N.r+<Jimethylcarbarnoylmethyl. phenyl, pyridyl. benzyl, phenethyl or phenylpropyl. and wherein any 
phenyl' gro-up within said substituents may bear a substituent selected from fluoro. chloro. bromo. nrtro. 
methyl, ethyl, methoxy and ethoxy, 

or a Dhaimaceutjcally-acceptable salt thereof. , „ 

A preferred quinazolme of the invention has the formula I wherein R' is amino, methyl, methoxy or 

wCeTte quirujzofine ring may bear no further substituents or may bear one further substituent selected 

from fluoro. chloro, methyl and methoxy; 

wherein R J is methyl, ethyl, prop-2-enyl or prop-2-ynyl; 

wherein Ar is 1.4-phenylene. thienylene. pyridytene or thiazolylene which is unsubstrtuted or which bears a 
fluoro or nitro substituent; 

wherein L is a qroup of the formula -CO.NH- or -CO.O-; and 

yIs Trxanyl. or Y is a group of the formula -A-Y' in which A is methylene, ethylene, ethylidene. tnmethytene^ 
; propylidene. propylene or isobutylidene and Y* is phenyl. 2-thienyl. 2-pyridyl. pyndyl 4-pyndyl. 3- 
SlT^Sl. 8-quinolyl, 2-pyrimidinyl. 4-pyrimidinyl. f>quinazolinyl. indolyl. ********* 
Slyli I^Lzolyll^midaSyl. 2-thiazotyl. 5-thiazo.yl. 1 2.4-triazoM-yl. lAA-triazof-a-yl or tetra** 
5^y|, or Y is phenyfsulphonyl; and 
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wherein each of said phenyl of heteroaryl groups may be unsubstituted or may bear up to three 
substituents selected from hydroxy, oxo. amino, nitro, cyano, carbamoyl, carboxy, fluoro, chloro, methyl, 
ethyl, N-methylcarbamoyl, N.N-dimethylcarbamoyl, methoxycarbonyl, ethoxycarbonyl, pivaJoyloxymethyl, 
methoxy. trifluoromethyl, carboxymethyl, 1-carboxyethyl, 2-carboxyethyl, 3-carboxypropyl, 4-pyridyl and 
benzyl; 

or a pharmaceutically-acceptable salt thereof. 

An especially preferred quinazoline of the invention has the formula I wherein R 1 is amino, methyl or 
methoxy; 

wherein the quinazoline ring may bear a methyl substituent in the 7-position; 
wherein R 2 is methyl, ethyl or prop-2-ynyl; 

wherein Ar is 1 .4-phenylene or thien-2,5-diyl, or is pyrid-2,5-diyl with the group -L-Y in the 2-pdsition, or is 
2-fluoro-l ,4-phenylene with the group -L-Y in the 1 -position; 
wherein L is a group of the formula -CONH-; 

and wherein Y is benzyl or phenylsulphonyl which may bear a nitro, cyano, carboxy or trifluoromethyl 
substituent. or Y is thiazol-5-ylmethyi or 1^,3.6-tetrahydro-2,6-dioxopyrimidin-4-ylmethyl I or Y is 2.3- 
dihydro-4-oxoquinazolin-6-ylmethyl which may bear one or two methyl substituents; 
or a pharmaceutically-acceptable salt thereof; 

A further especially preferred quinazoline of the invention has the formula I wherein R 1 is methyl; 
wherein the quinazoline ring may bear a methyl substituent in the 7-position; 

wherein R 2 is methyl or prop-2-ynyl; wherein Ar is 1 ,4-phenylene, or 2-fiuoro-1 ,4-phenylene with the group 
-L-Y in the 1 -position; 

wherein L is a group of the formula -CO.NH-; and 

Y is a group of the formula -A-Y 1 in which A is methylene and Y 1 is 2-nitrophenyl, 3-nitrophenyi, 3- 
cyanophenyl, 4-carboxyphenyl or 3-trifluoromethylphenyl, or Y 1 is 5-thiazolyl, 2,3-dihydro-4-oxoquinazc4in-6- 
yl, 2,3-dihydro-2-methyl-4-oxoquinazolirv6-yl or 2,3-dihydro-2,3-dimethyl-4-oxoquiriazorin-6-yl; 
or a pharmaceutically-acceptable salt thereof. 

Specific preferred quinazolines of the invention form the group of compounds:- 
p-[N-(3,4-dihydro-2-methyl-4-oxoquinazolin-€-ylmethy^ 
oxoquinazoIin-6- ylmethyl)benzamide; 
p-[^{3.4-dihydrc~2-me%l-4-oxoquin^ 
benzamide; 

£h[N-<3.4-dihydro-2-methy^ 
p-[N-(3,4-dihydro-2-me%l-4-oxoqw 

benzamide; ■ ~ ~ 

5-[l^,4-dihydro-2-methyM-ox^ 

carboxamide; 

p-[N-<3.4-dihydrch2-memoxy-4-oxo^^^ 
fH^2-amii^3.4^ihydro-4-oxoqw^ 
p^r^,4-dihydro-2-me%M-oxoquir^ 
and 

p^^3,4-dihydro-2,7^imethyM-oxoquina 

benzamide; ~~ 

or a pharmaceutically-acceptable salt thereof. 

According to a further feature of the present invention there is provided a quinazoline of the formula I 
(set out hereinafter) 

wherein R 1 is alkyl or aikoxy each of up to 6 carbon atoms; 

or R 1 is alkyl of up to 3 carbon atoms which bears a hydroxy substituent, or which bears one, two or three 
fluoro substituents; 

or R 1 is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carbon atoms; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 

from halogeno and from alkyl and aikoxy each of up to 3 carbon atoms; 

wherein R 2 is hydrogen, alkyl, alkenyl, alkynyl, hydroxyalkyl, halogenoalkyl or cyanoalkyl each of up to 6 
carbon atoms; 

wherein Ar is phenylene or heterocyclene which may be unsubstituted or may bear one or two substituents 
selected from halogeno, hydroxy and amino, and from alkyl, aikoxy and halogenoalkyl each of up to 3 
cartoon atoms; 

wherein L is a group of the formula -CO.NH-, -NH.CO. -CO.NR 3 -, -NR 3 .CO-, -CH = CH-, -CH 2 0-, -OCH 2 -, 
-CH 2 S-, -SCH2-, -CO.CH2-. -CH 2 .CO-or -CO.O, wherein R 3 is alkyl of up to 6 carbon atoms; and 
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wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 
hydrogenated derivative thereof, or 

Y is a group of the formula -A-Y 1 in which A is alkylene. cycloalkylene. alkenylene or alkynylene each of up 
to 6 carbon atoms, and Y 1 is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof; 

wherein one constituent methylene group in A may be replaced by an oxy. thio. sulphinyl. sulphonyl or 
imino group or an alkylimino group of up to 6 carbon atoms; 

and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear one or two substituents selected from hydroxy, amino, nitro. cyano. carbamoyl, 
carboxy and halogeno, from alkyl. alkylamino. dialkylamino, N-alkylcarbamoyl. N.N-dialkylcarbarnoyl. alkox- 
ycarbonyl. alkylthio. alkylsulphinyl. alkylsulphonyl. alkoxy, halogenoaikyl, hydroxyalkyl, aminoalkyl. al- 
kylaminoalkyl, dialkylaminoalkyl. carboxyalkyl. alkoxycarbonylalkyl, carbamoylalkyl, N-aIkylcarbamoy»aIkyl 
and N,N-dialkylcarbamoylalkyl each of up to 6 carbon atoms and from phenyl and phenylalkyl of up to 10 
carbwi*atoms, and wherein each of sad phenyl groups may bear a substituent selected from halogeno and 
from alkyl and alkoxy each of up to 3 carbon atoms; 
or a pharmaceutically-acceptabte salt thereof; 

provided that when R 1 is alkyl of up to 6 carbon atoms, the quinazoline ring bears no further substituents or 
bears one further substituent selected from halogeno and alkyl of up to 3 carbon atoms. R 2 is alkyl. alkenyl 
or alkynyl each of up to 6 carbon atoms. Ar is phenylene which is unsubstituted or bears one or two 
substituents selected from halogeno. hydroxy and amino, and L is a group of the formula -CONH-. then Y is 
not tetrazol-5-yl. . . 

A suitable value tor Y or Y 1 when it is heteroaryl. or a hydrogenated derivative thereof, within the 
quinazoline of the formula 1 as defined immediately above, is. for example, a &-membered or 6-membered 
heterocyclic radical which contains up to 4 heteroatoms selected from the group consisting of oxygen, 
nitrogen and sulphur, for example, furyl. benzofuranyl. tetrahydrofuryl, chromanyl. thienyl. pyridyl, quinoryl. 
isoquinolyl. pyrazinyl, pyrimidinyl. pyridazinyl. pynrolyi. indolyl. imidazolyt, benzimidazolyl. pyrazolyl. in- 
dazolyl, oxazolyl. isoxazolyl. thiazolyl. isothiazolyl, 1 .2.3-triazolyl, 1 ,2,4-triazotyl. oxadiazoryl. furazanyl. 
thiadiazolyl or tetrazoryl, which may be attached through any available position including through any 
available nitrogen atom and which may bear one or two substituents including a substituent on any available 

nitrogen atom. . 

A further particular quinazoline of the invention has the formula I wherein R 1 is alkyl (especially methyl, 
ethyl and Isopropyl) or alkoxy (especially methoxy and ethoxy) each of up to 6 carbon atoms; or R 1 is alkyl 
of up to 3 carbon atoms which bears a hydroxy substituent or which bears one, two or three fluoro 
substituents (especially fluoromethyl, dffluoromethyl, trifluoromethyl. 2-fluoroethyl. hydroxymethyl and 2- 
hydroxyethyt); or R 1 is hydroxy alkoxy of up to 3 carbon atoms or alkoxy alkoxy of up to 6 carbon atoms 
(especially 2-hydroxyethoxy. 2-methoxyethoxy and 2-ethoxyethoxy); 

wherein the quinazoline ring may bear no further substituent or may bear one further substituent selected 
from halogeno (especially fluoro. cr.toro and bromo) and from alkyl and alkoxy each of up to 3 carbon 
atoms (especially methyl and methoxy); 

wherein R 2 Is hydrogen, alkyl (especially methyl, ethyl and propyl), alkenyl (especially progeny!), alkynyl 
(especially prop-2-ynyl). hydroxyalkyl (especially 2-hydroxyethyl and 3-hydraxypropyl), halogenoaikyl 
(especially 2-fluoroethyl. 2-chkxoethyt. 2-bromoethyl and 3-fluoropropyl) and cyanoalkyl (espeaally 

cyanomethyl and 2-cyanoethyl) each of up to 6 carbon atoms; _ 

wherein Ar is phenylene (especially 1 ,4-phenylene) or heterocyclene (especially thienylene. pyndylene. 
pyrimidinylene. thiazorytene. oxazorylene and thiadiazolylene) which is unsubstituted or which bears one or 
two substituents selected from halogeno (especially fluoro. chloro and bromo), hydroxy and ammo and alkyl 
(especially methyl and ethyl), alkoxy (especially methoxy and ethoxy) and halogenoaikyl (especially 

fluoromethyl. dffluoromethyl and trifluoromethyl) each of up to 3 carbon atoms; 

wherein L is a group of the formula -CO.NH-, -NH.CO-. -CO.NR*-, -NR3.CO. -CH = CH-, -04*0. -OCH*-, 
-CO.CH 2 -. -CHs.CO- or -CO.CX wherein R 3 is alkyl (especially methyl and ethyl) of up to 6 carbon atoms; 

wherein Y is aryl or a hydrogenated derivative thereof (especially phenyl, cyctohexenyl. naphthyl, 
tetrahydronaphthyl. indenyl and indanyl) each of up to 10 carbon atoms, or heteroaryl or a hydrogenated 
derivative thereof (especially furyl. benzofuranyl. thienyl. pyridyl. quinolyl. isoquinolyl, pyrazinyl, pynmidinyl. 
pyridazinyl. indolyl, imidazolyl. benzimkJazoiyl. pyrazolyl, indazolyl. oxazolyl. thiazolyl, 1 2 .3-triazolyl. 1,2.4- 
triazolyl. oxadiazolyl, thiadiazoryl and tetrazoryl); or . vu 

Y is a group of the formula -A-Y 1 which A is alkylene (especially methylene, ethylene, ethylidene. 
trimethylene. propyidene. propylene, 1-isopropytethylene and tetramethylene) or cycloalkylene (especially 
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cyclopentylidene. 1,2-cyclopentylene, t ,2-cyciohexylene and 1,4-cyclohexylene) each of up to 6 carbon 
atoms, and Y 1 is aryl or a hydrogenated derivative thereof (especially phenyl, naphthyl, tetrahydronaphthyl, 
indenyl and indanyl) each of up to 10 carbon atoms, or heteroaryl or a hydrogenated derivative thereof 
(especially pyridyl, quinolyl, isoquinolyl, pyrazinyl, pyrimidinyl, pyridazinyl, indoryl, imidazolyl. ben- 
zimidazolyl. pyrazolyl, indazolyl, oxazolyl, thiazolyl. 1 ,2,3-triazolyl, 1 ,2,4-triazolyl, thiadiazolyl and tetrazolyl); 
wherein one constituent methylene group in A may be replaced by an oxy, thio, sulphinyl or sulphonyl 
group; and 

wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsubstituted 
or may bear one or two substituents selected from hydroxy, amino, nitro. cyano, carbamoyl, carboxy and 
halogeno (especially fluoro. chloro and bromo). and from alkyl (especially methyl and ethyl), alkylamino 
(especially methylamino and ethylamino), dialkylamino (especially dimethylamino and diethylamino), N- 
alkylcarbamoyl (especially N-methylcarbamoyl and N-ethylcarbamoyl), N,N-dialkylcarbamoyl (especialfy 
N,N- dimethylcarbamoyl and N,N-diethylcarbamoyI), aikoxycarbonyl (espedally methoxycarbonyl, ethox- 
ycarbonyl and tert-butoxycarbonyl), aikylthio (especially methylthio and ethylthio), alkylsulphinyl (especially 
methylsulphinyl. ethylsulphinyl and isopropylsulphinyl), alkylsulphonyl (especially methylsulphonyl, ethylsuS- 
phonyl and isopropylsulphonyl), alkoxy (especially methoxy and ethoxy), halogenoalkyl (especially 
trifluoromethyl), hydroxyalkyl (especially hydroxymethyl and 2-hydroxyethyt), aminoalkyl (especially 
aminomethyl). carboxyalkyl (especially carboxymethyl and 2-carboxyethyl), alkoxycarbonylalkyl (espedally 
methoxycarbonylmethyl and 2-methoxycarbonylethyl), carbamoylalkyl (especially carbamoylmethyl and 2- 
carbamoylethyl). N-alkylcarbamoyialkyl (especially N-methylcarbamoylmethyl and 2^N-methylcarbamoyl)- 
ethyl) and N,N-dialkylcarbamoylalkyl (especially N ( N-^irnethylcarbamoylmethyl and"2-(N.N-dimethylcar- 
bamoyl)ethyl) each of up to 6 carbon atoms; and from phenyl and phenylalkyl (especially benzyl, phenethyl 
and phenylpropyl) of up to 10 carbon atoms, and wherein each of said phenyl groups may bear a 
substftuent selected from haJogeno (especially fluoro, chloro and bromo) and from alkyl (especially methyl 
and ethyl) and alkoxy (espedally methoxy and ethoxy) each of up to 3 carbon atoms; 
or a pharmaceutically*acceptable salt thereof. 

provided that when R 1 is alkyl of up to 6 carbon atoms, the quinazoline ring bears no further substituents or 
bears one further substituent selected from halogeno and alkyl of up to 3 carbon atoms, R 2 is alkyl, alkenyl 
or alkynyl each of up to 6 carbon atoms, Ar is phenylene which is unsubstituted or bears one or two 
substituents selected from halogeno, hydroxy and amino, and L is a group of the formula -CONH-. then Y is 
not tetrazol-5-yl. 

A further preferred quinazofine of the invention has the formula I wherein R 1 is methyl, ethyl, methoxy 
or fluoromethyl; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
from fluoro. chloro, methyl and methoxy; 

wherein R 2 is hydrogen, methyl, ethyl, propyl, prop-2-enyl, prop-2- ynyl, 2-hydroxyethyl, 3-hydroxypropyl, 
2-fluoroethyl, 2-bromoethyl or cyanomethyl; 

wherein Ar is 1 ,4-phenylene, thienylene. pyridylene, pyrimidinyiene, thiazorylene or thiadiazolylene which is 
unsubstituted or which bears one or two substituents selected from fluoro, chloro, bromo, hydroxy, amino, 
methyl, methoxy and trifluoromethyl; 

wherein L is a group of the formula -CO.NH-, -NH.CO-. -CO.NR 3 -. -NR 3 .CO-, -CH = CH-, -CH 2 0-, -CO.CH 2 - 
or -CO.O-. wherein R 3 is methyl or ethyl; and 

Y is phenyl, naphthyl, tetrahydronaphthyl, pyridyl, quinolyl, isoquinolyl, pyrimidinyl, indofyl, imidazolyl, 
benzimidazoryl, pyrazolyl, indazolyl, oxazolyl, thiazolyl, 1 ,2,3-triazolyl, 1 ,2,4-triazolyl, thiadiazolyl or 
tetrazolyl; or 

Y is a group of the formula -A Y 1 in which A is methylene, ethylene, ethylidene, trimethytene. propylidene. 
propylene, 1-isopropylethytene or tetramethylene and Y 1 is phenyl, naphthyl, tetrahydronaphthyl, indenyl, 
indanyl, pyridyl, quinolyl, isoquinolyl, pyrazinyl, pyrimidinyl, pyridazinyl, indofyl. imidazolyl, benzimidazolyl. 
pyrazolyl. indazolyl, oxazolyl, thiazolyl, 1 ,2,3-triazolyl, 1 .2,4-triazofyl, thiadiazoryl or tetrazoiyl; 

wherein one constituent methylene group in A may be replaced by an oxy. thio, sulphinyl or sulphonyl 
group; and 

wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsubstituted 
or may bear one or two substituents selected from hydroxy, amino, nitro, cyano, carbamoyl, carboxy, fluoro, 
chloro, bromo, methyl, ethyl, methylamino, ethylamino, dimethylamino, diethylamino, N-methylcarbamoyl, 
N-ethy»carbamoyl, N.rWimethylcarbamoyl, N.N-diethytearbamoyl, methoxycarbonyl, ethoxycarbonyl, tert- 
butoxycarbonyl, methylthio, ethylthio, methylsulphinyl, ethylsulphinyl, isopropylsulphinyl, methylsulphonyl, 
ethylsulphonyl, isopropylsulphonyi, methoxy, ethoxy, trifluoromethyl, carboxymethyl, 2-carboxyethyl, car- 
bamoylmethyl, N-methylcarbamoylmethyl. N,N-dimethylcarbarnoylmethyi, phenyl, benzyl, phenethyl or 
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phenylpropyl, and wherein each of said phenyl groups may bear a substituent selected from fluoro. chloro, 
bromo. methyl, ethyl, methoxy and ethoxy; 
or a pharmaceutically acceptable salt thereof; 

provided that when R 1 is methyl or ethyl, the quinazoline ring bears no further substituents or bears one 
further substituent selected from fluoro, chloro and methyl, 
R 2 is methyl, ethyl, propyl, prop-2-enyl or prop-2-ynyl, 

Ar is 1,4-phenytene which is unsubstituted or bears one or two substituents selected from fluoro, chloro. 
bromo, hydroxy and amino, and 

L is a group of the formula -CONH-, then Y is not tetrazol-5-yl. 

A further especially preferred quinazoline of the invention has the formula I wherein R 1 is methyl, ethyl, 

methoxy or fluoromethyl; . 

wherein the quinazoline ring may bear no further substituents or may bear one further substrtuent selected 

from fluoro. chloro. methyl and methoxy; 

wherein R 2 is hydrogen, methyl, ethyl, propyl, prop-2-enyl, prop-2-ynyl. 2-hydroxyethyl, 3-hydroxypropyl. 2- 
fluoroethyl. 2-bromoethyl or cyanomethyl; 

wherein Ar is 1 .4-phenylene. trnen-2.5-diyl, pyrid-2.5KJiyl or thiazoW.S-diyl which is unsubstituted or which 

bears one or two substituents selected from fluoro, chloro. hydroxy, amino and methyl; 

wherein L is a group of the formula -CO.NH-. -CO.NR*- or -CO.O-. wherein R 3 is methyl or ethyl; and 

Y is phenyl, pyridyl. pyrimidinyl. imidazoryl, thiazoryl or 1 A3-triazofyl; or 

Y is a group of the formula -A-Y 1 in which A is methylene, ethylene, ethylidene or trimethylene and Y is 
phenyl, naphthyl. pyridyl. quinoryl. isoquinolyJ, pyrimidinyl. indolyl, imidazolyl, benzimidazolyl, pyrazolyl. 
indazolyl, thiazoryl, 1 ,2,3-triazolyl. 1 ,2,4-triazolyl. thiadiazoryl or tetrazolyl; and 

wherein each of said aryl or heteroaryl groups may be unsubstituted or may bear one or two substituents 
selected from amino, nrtro, fluoro, methyl, carbamoyl, N-methylcarbamoyl. N.N-dmethylcarbamoyl. methox- 
ycarbonyl, ethoxycarbonyl. methylsulphinyl, methylsulphonyl, methoxy, trifluoromethyl or benzyl; 
or a pharmaceuticalry acceptable salt thereof. 

A further especially preferred quinazoline of the invention has the formula I wherein R 1 is methyl; 
wherein R 2 is hydrogen, methyl, ethyl, prop-2-ynyl or 2-fluoroethyl; 

wherein Ar is 1 ,4-phenylene or thien-2,Wiyl. or is pyrid-2.5-diyl or thiazol-2,5Kfiyl each with the group -L-Y 
in the 2-posrtion. or is 2-fluoro-1 ,4-phenylene with the group -L-Y in the 1 -position; 
wherein L is a group of the formula -CO.NH-. -CO.NR 3 - or -CO.0% 
wherein R 3 is methyl or ethyl: and 

wherein Y is phenyl; or , v1 . 

Y is a group of the formula -A-Y* in which A is methylene, ethylene, ethylidene or tnmethylene and Y is 
phenyl 2-pyridyl. 3-pyridyI, 4-pyridyi. 1-isoquinoryl, 3-lsoquinoryl. 4-isoquinolyl. 2-pyrimidinyl, 4-pynmid.nyl, 
S^rimkfinyl, 2-indoryl. 3-indolyl, 1-imidazoryl. 2-imidazolyl. 2-benzimidazolyl. 1-pyrazoryl. pyrazolyl 4~ 
pyrazolyl. 3-indazolyi, 2-thiazolyl. 4-thiazolyl, MhiazoryL 1 AS-triazoM-yl, 1 A4-tria2o^yl. 1.2.4-tnazoM-yl. 
1,2,4-triazoM-yt, 2-thiacfiazoryl or 5-tetrazoryl; and 

wherein each of said aryl or heteroaryl groups may be unsubstituted or may bear one or two substtuents 
selected from amino, nttro, carbamoyl, fluoro. methyl, etrK^carbbnyl, methylsulphmyl. methylsulphonyl. 
methoxy. trifluoromethyl or benzyl; 

or a pharmaceutically-acceptable sail thereof. m 

A further especially preferred quinazoline of the invention has the formula I wherein R is methyl, 
- wherein R 2 is methyl, ethyl or prop-2-ynyl; wherein Ar is 1 .4-phenykme or thien-2.5-diyl. or is ^WnJ 
or thiazol-2.5KJiyl each with the group -L-Y in the 2-posrtion, or is 2-fluc*o~l ,4-phenylene with the group -L-Y 
in the 1-positJon; 

wherein L is a group of the formula -CO.NH- and 

Y is a group of the formula -A-Y* in which A Is methylene or ethylene and Y» is 2-pyndyl. 3-pyndyl, 4- 
pyridyl. 3-indoryl or 1.2>triazol-1-yl. or Y* is phenyl which may be unsubstituted or may bear a substituent 
f selected from amino, nitro, ethoxycarbonyl or trifluoromethyl; 
or a pharmaceutically-acceptable salt thereof . 

Further specific preferred quinazoGnes of the invention form the group of compounds:- 
r^rizyHHNK3.4-dihydro-2^ 
MrH3 4^ih7dro-2-methyl^xoquinazoliri*ylme^ 

i ^r^A-dihydro^-meth^ 
and 

^nzyfimWazoM-ylmethylpH^ 
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A quinazofine of the invention, or a pharmaceutically-acceptable salt thereof, may be prepared by any 
process known to be applicable to the preparation of chemically-related compounds. 

Such processes are provided as a further feature of the invention and are illustrated by the following 
representative examples, processes (a) to (f). 

(a) A preferred process for the manufacture of a quina20line of the invention comprises the reaction of a 
compound of the formula II (set out hereinafter) wherein R 1 has the meaning stated above, provided that 
when FV is amino, hydroxyalkyl or hydroxyalkoxy any amino or hydroxy group is protected by a 
conventional protecting group, R 4 is hydrogen or a protecting group and Z is a displaceable group, with a 
compound of the formula:- 
HNR2-Ar~L-Y 

wherein R 2 . Ar, L and Y have the meanings stated above, provided that when there is an amino, aJkylamino, 
imino, hydroxy or carboxy group in R 2 , Ar or Y, any amino, alkylamino, imino and carboxy group is 
protected by a conventional protecting group and any hydroxy group may be protected by a conventional 
protecting group or aHematively any hydroxy group need not be protected ; 
whereafter any undesired protecting group in R\ R 2 , Ar anc Y is removed. 

The reaction is preferably carried out in the presence of a suitable base such as, for example, an alkali 
or alkaline earth metal carbonate or hydroxide, for example sodium carbonate, potassium carbonate, 
calcium carbonate, sodium hydroxide or potassium hydroxide, or, tor example, an organic amine base such 
as, for example, pyridine, lutidine, collidine, 4-dimethylaminopyridine, triethylamine, morpholine or 
dia2abicyck)[5.4.0]undeo7-ene. The reaction is preferably carried out in a suitable inert solution or diluent, 
for example dimethylformamide. dirnethylacetamide, N-methylpyrrolidin-2-one or dimethylsulphoxide and at 
a temperature in the range, for example, 25 to 150°C, conveniently at or near 80°C. 

A suitable protecting group for a hydroxy group may be, for example, an esterifying group, for example 
an acetyl or benzoyl group, which may be removed by hydrolysis with a base, for example sodium 
hydroxide, or provided that R 2 , L and Y do not contain an alkenyl or alkynyl group, the protecting group 
may be. for example, an a-arylalkyl group, for example a benzyl group, which may be removed by 
hydrogenation over a catalyst, for example palladiunvort-charcoal. 

A suitable protecting group for an amino, alkylamino or imino group may be, for example, an 
alkoxycarbonyl group, for example a tert-butyloxycarbonyl group which may be removed by treatment with 
an organic acid, for example trifluoroacetic acid; or it may be, for example, a benzyloxycarbonyJ group 
which may be removed by treatment with a Lewis acid, for example boron tris(trifluoroacetate). 

A suitable alternative protecting group for a primary amino group is. for example, a phthaloyl group 
which may be removed by treatment with an alkylamino, for example dimethylaminopropylamine, or with 
hydrazine. 

A suitable protecting group for a carboxy group may be an esterifying group, for example a methyl or 
an ethyl group which may be removed by hydrolysis with a base, for example sodium hydroxide; or, for 
example a tert-butyl group which may be removed by treatment with an organic acid, for example 
trifluoroaceticadd: 

A suitable value for R 4 when it is a protecting group is. for example, a pivatoytoxyrnethyt group which 
may be removed by hydrolysis with a base, for example sodium hydroxide. 

Z may be. for example, a haiogeno or sulphonyloxy group, for example a chloro. bromo, methanesul- 
phonyloxy or. toluene-p-sulphonyloxy group. 

The compound of the formula:- 
HNR2-Ar-L-Y 

wherein L is a group of the formula -CONH- or -CONR 3 - wherein R 3 has the meanings stated above, used 
as a starting material above, may be obtained by the reaction of an acid of the formula C^N-Ar-CXkH. or a 
reactive derivative thereof, wherein Ar has the meaning stated above with an amine of the formula H 2 N-Y or 
R 3 NH-Y wherein R 3 and Y have the meanings stated above and any amino, alkylamino. imino and <arboxy 
group in Ar and Y is protected by a conventional protecting group as stated above and any hydroxy group 
in Ar and Y may be protected by a conventional protecting group as staled above or alternatively any 
hydroxy group need not be protected. Thereafter the nttro group may be reduced by conventional means to 
an amino group which in turn may be alkylated with a compound of the formula R*-Z wherein R 2 and Z 
have the meanings stated above. 

A suitable reactive derivative of an acid of the formula given above may be, for example, an acyl halide, 
for example an acyl chloride formed by the reaction of the acid and an inorganic acid chloride, for example 
thionyl chloride; a mixed anhydride, for example an anhydride formed by the reaction of the acid and a 
chloroformate such as isobutyl chkxoformate; an active ester, for example an ester formed by the reaction 
of the acid and a phenol such as pentafluorophenol; an acyl azkje, for example an azide formed by the 
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reaction of the acid and an azide such as diphenylphosphoryl azide; an acyl cyanide, for example a cyanide 
formed by the reaction of an acid and a cyanide such as diethylphosphoryl cyanide: or the product, of the 
reaction of the acid and a carbodiimide, for example dicyctohexylcarbodiimide. 

The compound of the formula:- 
HNFP-Ar-L-Y 

wherein L is a group of the formula -NH.CO- or -NR 3 -CO wherein R 3 has the meaning stated above, used 
as a starting material above, may be obtained by the reaction of an amine of the formula HNR 2 -Ar-NH 2 , 
wherein Ar has the meaning stated above with an acid of the formula HCfeOY, or a reactive derrvative 
thereof, wherein Y has the meaning stated above and any amino, alkylamino, imino and carboxy group in Ar 
and Y is protected by a conventional protecting group as stated above and any hydroxy group in Ar and Y 
may be protected by a conventional protecting group as stated above or alternatively any hydroxy group 
need not be protected. 

The compound of the formula:- 
HNR2-Ar-L-Y 

wherein L is a group of the formula -CH = CH- f used as a starting material above, may be obtained by the 
reaction of an aldehyde of the formula HNG'-Ar-CHO wherein Ar has the meaning stated above and G 1 is a 
conventional protecting group for an ammo group as stated above, for example an alkoxycarbonyl group, 
with a triphenylphosphonium salt of the formuia:- 

(PhfcP'-CHa-YZ- . 
wherein Y has the meaning stated above and wherein Z" is an anion, for example the bromide ion. and any 
amino alkylamino and imino group in Ar and Y is protected by a conventional protecting group as stated 
above and any hydroxy and carboxy group in Ar and Y may be protected by a conventional protecting 
group as stated above or alternatively any hydroxy and carboxy group need not be protected. 

The reaction may be carried out in solution in dimethyl sulphoxide in the presence of dimsyl sodium. 
Thereafter the protecting group G 1 may be removed by conventional means and whereafter the amine of 
the formula:- 

HaN-Ar-CH = CH-Y . 
may be alkylated with a compound of the formula R*-Z wherein R 2 and 2 have the meanings stated above. 

The protecting group G 1 may be chosen such that it may be removed white the conventional protecting 
group on any amino, alkylamino and imino group in Ar and Y remains intact 

The tripheriylphosphonium salt of the formula:- 
(PhfcP'-CHaYZ- L , ^ , 

used as a starting material above may be obtained by the reaction of triphenylphosphine with a compound 
of the formula Y-Ofe-Z wherein Y and Z have the meanings stated above. 
35 Alternatively the compound of the formula:- 

HNR^Ar-t-Y • . . * 

wherein L is a group of the formula -CH*=CH-, used as a starting material above, may be obtained by me 
reaction of an aldehyde of the formula OaN-Ar-CHO wherein Ar has the meaning stated above with a 
triphenylphosphonium salt of the formula:- 
40 (PnfcP -CH2-Y Zr . A , v 

wherein Y and ZT have the meanings stated above and any amino, alkylamino and imino group in Ar and y 
is protected by a conventional protecting group as stated above and any hydroxy and carboxy group m Ar 
and Y may be protected by a conventional protecting group as stated above or alternatively any hydroxy 
and carboxy group need not be protected. 
45 The reaction may be carried out in solution in dimethylsulphoxide in the presence of dimsyl sodium. 
Thereafter the nitro group may be reduced by conventional means to an amino group which in turn may be 
alkylated with a compound of the formula R*-Z wherein R 2 and Z have the meanings stated above. 
The compound of the formula:- 

SJlI a group of the formula -CHsO-. used as a starting material above, may be obtained by the 
reaction of an alcohol of the formula CfcN-Ar-CHsOH wherein Ar has the meaning stated above with a 
* compound of the formula Y-Z wherein Y and Z have the meanings stated above and any amino, alkylamino, 
imino hydroxy and carboxy group in Ar and Y is protected by a conventional protecting group as stated 
above whereafter the nitro group may be reduced by conventional means to an amino group which may in 
55 turn be alkylated with a compound of the formula R*-Z wherein R 2 and Z have the leanings stated above. 
The compound of the formula:- 
HNR2-Ar-L-Y ^ 
wherein L is a group of the formula -CH2S-. used as a starting material above, may be obtained by the 
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reaction of a thiol of the formula 0 2 N-Ar-CH 2 SH wherein Ar has the meaning stated above with a compound 
of the formula Y-Z wherein Y and Z have the leanings stated above and any amino, alkylamino, imino and 
carboxy group in Ar and Y is protected by a conventional protecting group as stated above and any 
hydroxy group in Ar and Y may be protected by a conventional protecting group as stated above or 
5 alternatively any hydroxy group need not be protected. Thereafter the nitro group may be reduced by 
conventional means to an amino group which in turn may be alkylated with a compound of the formula R^Z 
wherein R 2 and Z have the meanings stated above. 

The compound of the formula:- 
HNR2-Ar-L-Y 

io wherein L is a group of the formula -OCH 2 - or -SCH 2 -, used as a starting material above, may be obtained 
by the reaction of a compound of the formula 0 2 -N-AK)H or 0 2 N-Ar-SH wherein Ar has the meaning stated 
above with a compound of the formula Y-Chfe-Z wherein Y and Z have the meanings stated above and any 
amino, alkylamino, imino and carboxy group in Ar and Y is protected by a conventional protecting group as 
stated above, any hydroxy group in Ar is protected by a conventional protecting group as stated above, and 

is any hydroxy group in Y may be protected by a conventional protecting group as Jtated above or 
alternatively any hydroxy group in Y need not be protected. Thereafter the nitro group may be reduced by 
conventional means to an amino group which in turn may be alkylated with a compound of the formula FP-Z 
wherein R 2 and Z have the meanings stated above. 
The compound of the formula:- 

20 HNR2-Ar-L-Y 

wherein L is a group of the formula -CO.CH 2 - used as a starting material above, may be obtained by the 
reaction of an organometallic compound of the formula M-NG'-Ar-CfOM) = CH2 wherein G 1 and Ar have the 
meanings stated above and M is a metal group, for example lithium, with a compound of the formula Y-Z, 
wherein Y and Z have the meanings stated above and any amino, alkylamino, imino. hydroxy and carboxy 

25 group in Ar and Y is protected by conventional protecting group as stated above, and thereafter with water. 
Thereafter the protecting group G 1 may be removed by conventional means while the conventional 
protecting group on any amino, alkylamino and imino group in Ar and Y remains intact whereafter the amine 
may be alkylated with a compound of the formula R 2 -Z wherein R 2 and Z have the meanings stated above. 
The organometallic compound of the formula M-NG 1 -Ar-C<OM) = CH 2 used as a storting material above 

30 may be obtained by the reaction of the ketone of the formula NHG'-Ar-CO.CHa with a metal amide, for 
example a lithium amide, for example lithium drisbpropylamide, in a conventional solvent for example 
tetrahydrofuran. 

The compound of the formula:- 
HNR2-Ar-L-Y 

as wherein L is a group of the formula -CH 2 .CO-, used as a starting material above, may be obtained by the 
reaction of an acid of the formula HNG'-Ar-CHa.CCfeH, or a reactive derivative thereof, wherein G 1 and Ar 
have the meanings stated above with an organometallic compound of the formula Y-M wherein Y has the 
meaning stated above and M is a metal group, for example magnesium or cadmium, and any amino, 
alkylamino, imino, hydroxy and carboxy group in Ar and Y is protected by a conventional protecting group 

40 as stated above, whereafter the protecting group G 1 may be removed by conventional means while the 
conventional protecting group on any amino, alkylamino and imino group in Ar and Y remains intact and 
whereafter the amine may be alkylated with a compound of the formula R*-Z wherein R 2 and Z have the 
meanings stated above. 

The compound of the formula:- 

45 HNR2-Ar-L-Y 

wherein L & a group of the formula -CO.O, used as a starting material above, may be obtained try the 
reaction of an acid of the formula CfcN-Ar-CCfcH. or a conventional reactive derivative thereof, wherein Ar 
has the meaning stated above with an alcohol of the formula HOY wherein Y has the meaning stated above 
and any amino, alkylamino, imino, hydroxy and carboxy group in Ar and Y is protected t>y a conventional 
so protecting group. Thereafter the nitro group may be reduced by conventional means to an amino group 
which in turn may be alkylated with a compound of the formula R*-Z wherein R 2 and Z have the meanings 
stated above. 

(b) A further preferred process for the manufacture of a quinazoline ofthe invention wherein L is a group 
of the formula -CONH- or -CONR 3 -, comprises the reaction of an acid of the formula III, or a reactive 
55 derivative thereof, with a compound of the formula HfeN-Y or R 3 NH-Y wherein R\ R 2 , R 3 , R*. Ar and Y have 
the meanings stated above and any amino, alkylamino, imino and carboxy group in R 1 , Ar and Y is 
protected by a conventional protecting group as stated above and any hydroxy group In R\ R 2 , Ar and Y 
may be protected by a conventional protecting group as stated above or alternatively any hydroxy group 
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need not be protected; whereafter the protecting groups are removed by conventional means. 

A suitable reactive derivative of an acid of the formula given above may be, tor example, an acyl hafide. 
for example an acyl chloride formed by the reaction of the acid and an inorganic acid chloride, for example 
thionyl chloride; a mixed anhydride, for example an anhydride formed by the reaction of the acid and a 

s chloroformate such as isobutyl chtoroforrnate; an active ester, for example an ester formed by the reaction 
of the acid and a phenol such as pentafluorophenol; an acyl azide. for example an azide formed by the 
reaction of the acid and an azide such as diphenylphosphoryl azide; an acyl cyanide, for example a cyanide 
formed by the reaction of an acid and a cyanide such as diethylphosphoryl cyanide; or the product of the 
reaction of the acid and a carbodiimide. for example dic^clohexylcarbodiimide. 

,o The reaction is preferably carried out in the presence of a suitable base as stated above, in a suitable 
solvent or diluent such as methylene chloride. dimethyHormamide. dimethyiacetamide or dimethylsulphox- 
kte and at a temperature in the range, for example. 10 to 100°C. conveniently at or near laboratory 

temperature. t , . ^ 

The carboxylic acid used as starting material may be obtained by the reaction of a compound of the 
formula II wherein R\ R* and 2 have the meanings stated above, with a compound of the formula: 

HNR^Ar-COjR 5 ^ , ^ 

wherein R 2 and Ar have the meanings stated above and R 5 is a protecting group which ran be removed to 
provide a carboxylic acid. R 5 may be. for example, a methyl or an ethyl group which may be removed by 
hydrolysis with a base, for example sodium hydroxide or R 5 may be, tor example, a tert-butyt group which 
may be removed by cleavage with an organic acid, for example trifluoroacetic acid. The protecting group 
for the carboxy group in R 5 may be. for example, an esterifying group which can be removed white the 
protecting group for any amino, alkylamino, imino. carboxy and hydroxy group in R 1 , R 2 . Ar and Y is 
retained. 

(c) A further preferred process for the manufacture of a quinazoline of the invention wherein L is a 
group of the formula -CO.O, comprises the reaction, in the presence of a suitable base as stated above, of 
an acid of the formula 111, or a reactive derivative thereof. 

with a compound of the formula HOY, wherein R\ R 2 , R 3 , R\ Ar and Y have the meanings stated above 
and any amino, alkylamino. imino. hydroxy and carboxy group in R\ R 2 . Ar and Y is protected by a 
conventional protecting group as stated above; whereafter the protecting groups are removed by conven- 

30 tional means. - . . 

The reaction is preferably carried out in a suitable solvent or diluent such as dimethylformamide, 
dimethyiacetamide or dimethyteulphoxide at a temperature *m the range 10 to 100°C. conveniently at or near 

laboratory temperature. t . 

(d) A further preferred process for the manufacture of a quinazoline of the invention, wherein n »s 
35 aikoxy, hydroxyalkoxy or alkoxyalkoxy. comprises the reaction of a compound of the formula IV wherein R' 

has the last-mentioned meaning stated above, provided that when there is a hydroxy substituent tnRrt* 
protected by a corrverrional protecting group as stated above, and 2 is a displaceabte group, with a 

compound of the formula: 
HNR2,Ar-L~Y 

40 wherein R 2 Ar. L and Y have the meanings stated above, provided that when there is an amino, alkylamino, 
imino. hydroxy or carboxy group in ff, Ar or Y any amino, alkylamino. imino and carboxy group is 
protected by a conventional protecting group as stated above and any hydroxy group may be protected by 
a conventional protecting group, as stated above or alternatively any hydroxy group need r«t be protected; 
whereafter the protecting groups are removed by conventional means, as stated above and the R group 

45 situated at the 4-positJon of the quinazoline ring is cleaved by hydrolysis with a base, lor example sodium 
hydroxide, to form a quinazoline of the invention. . 

(e) A further preferred process for the manufacture of a quinazoline of the invention wherein Y is a 
oroup of the formula -A-Y 1 in which one constituent methylene group in A is replaced by a sulphinyl or 
sulphonyl group, or wherein there is an alkylsulphinyl or alkylsulphonyl substituent in Y. comprises the 

so oxidatJofi of a compound of the formula I wherein Y is a group of the formula -A-V in which A is replaced 
bv a thio group, or wherein there .is an alkylthio substituent in Y. with a suitable oxidising agent 

A suitable oxidising agent is. for example, any reagent known to oxidise a thio group to a sulphinyl or 
sulphonyl group; tor example, hydrogen peroxide, a peracid such as 3-chloroperbenzoic acid or perox- 
vacetic acid, or chromium trioxide. When a compound carrying a sulphinyl group is required the required 

ss stoichiometric amount of any one of the above oxidising agents may be used in order to reduce ifhe 
production of a compound carrying a sulphonyl group. Alternatively a milder oxidising agent maybe used, 
for example sodium or potassium metaperiodate. It win be appreciated that when a compound of the 
formula I containing a sulphonyl group is required, it may be obtained by the oxidation of the corresponding 
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sulphinyl compound as well as by the oxidation of the corresponding thio compound. 

(0 A hither preferred process for the manufacture of a quinazoline of the invention wherein there is a 
carboxy or carboxyalkyl substituent in Y. comprises the cleavage of a compound of the formula I wherein 
there is an alkoxycarbonyl or alkoxycarbonylalkyl substituent in Y. 

Suitable conditions for the cleavage reaction include, for example, hydrolysis with a base, for example 
sodium hydroxide: or when, for example, a tert-butyl group is to be cleaved, treatment with an organic acid 
for example trifluoroacetic acid. 

When a phanmaceutically-acceptable salt of a novel compound of the formula I is required it may be 
obtained, for example, by reaction of said compound with a suitable acid or base using a conventional 
procedure. When an optically active form of a compound of the formula I is required, it may be obtained by 
camng out one of the aforesaid processes using an optically active starting material, or by resolution of a 
racemic form of said compound using a conventional procedure. 

As stated above a quinazoline derivative of the present invention possesses anti-tumour activity. This 
activity may be assessed, for example, using one or more of the procedures set out below:- 

(a) An in vitro assay which determines the ability of a test compu-nd to inhibit the enzyme 
thymidylate synthase. Thymidylate synthase was obtained in partially purified form, from L1210 mouse 
leukaemia cells and utilised using the procedures described by Jackman et al. (Cancer Res.. 1986, 46. 
2810); — - ' — — * 

(b) An assay which determines the ability of a test compound to inhibit the growth of the leukaemia 
cell fine L1210 in cell culture. The test is similar to that described in UK Patent Specification No 20656S3B- 

(c) An assay which determines the ability of a test compound to inhibit the growth of the humsin 
breast cancer cell tine MCF-7 in cell cuKure. The test is similar to that described by Uppman et al. (Cancer 
Res ., 1976, 36, 4595); and — — 

, W) , ^!f^, Whi . Ch determines the a™** of a "*t compound to inhibit the growth of the lymphoma 
cell line L5178Y TK-h in vitro. The lymphoma cell line L5178Y TK-/- is deficient in the enzyme thymidine 
kinase which enzyme phosphorylates thymidine and thus operates to Generate a pool of thymidylate when 
de novo synthesis of thymidylate is prevented by the presence of an effective amount of an inhibitor of 
thymidylate synthase. The L5178Y TK-/-cell line is thereby more sensitive to the presence of an inhibitor of 
thymidylate synthase. [L5178Y TK-/- was obtained by mutation of the parent L5178Y cell line which is 
described by. for example. Fischer et a}., Methods in Medical Research , 1964. 10. 247]. The assay utilises 
a double layer soft-agar cloning technique similar to that described by Courtenay et aJ. (British J Cancer 
1976. 34. 39). Each test compound is added at a range of concentrations to L5178rfK«A^iirwWcFhav^ 
entered exponential growth phase in cell culture and the cells are incubated for 18 hours, harvested 
washed with fresh culture medium and plated into soft-agar for Monogenic evaluation. After about 12 days 
colonies of cells are stained and counted. 

A quinazoline of the present invention may itself be active or it may be a pro-drug which is converted in 
vivo to an active compound. — 

Although the pharmacologicaJ properties of the quinazolines of the Invention vary with structural 
changes, in general quinazolines of the invention possess activity in one or more of the above tests (a) to 
(d):- 

Test (a) IC50 in the range, for example, 0.02-10 uM; 
Test (b) IC50 in the range, for example, 0.5-100 uM; 
Test (c) ICso in the range, for example. 0.1-100 uM; 

Test (d) The dose required to reduce the fraction of surviving cells to 10% of those treated 4ies in the 
range, for example. 1-100 UM. 

In general those quinazolines of the invention which are particularly preferred assess activity in one or 
more of the above tests (a) to (d)> 

Test (a) ICso in the range, for example, 0.02-1 uM; 
Test (b) ICso in the range, for example, 0.5-10 uM; 
Test (c) ICso in the range, for example, 0.1-5 uM; 

Test (d) The dose required to reduce the fraction of surviving cells to 10% of those treated lies in the 
range, for example, 1-50 uM. 

Thus, by way of example, the quinazoline, HN-(3,4Kjihydro-2-memyl-^^ 
(prop-2-ynyl)amirK)hN-{2-pyrioVlmethy!)rjen2amide has an ICso of 0.5 uM against thymidylate synthaie 
[Test (a)] and ICso of 3.9 uM against the L1210 ceil fine [Test (b)]; and 
the quinazoline. HN-(3.4-dihydrcK2^e% 

zyl)benzamide has ICso of 0.05 uM in Test (a) and an ICso of 1 A uM intest (b). - " 

A quinazoline of the invention, or a pharmaceuticaJly-acceptable salt thereof, may be administered to a 
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warm-blooded animal, including a human, in the lorn, ol a pharmaceutical composition, which ««^^ 
qu^Lo^or a pharmaceutically-acceptable salt thereof, in association with a pharmaceutcally-acceptable 

d "^e 0r (^pStion may be in a form suitable tor oral administration, as a tablet or capsule or. especially 
tor pTerS^ection fLuding intravenous, subcutaneous, intramuscular, irrtravascuiar or ,nfus*n). as a 
Sen^Son. suspension or emulsion, or lor topical administration, as an ointment or cream, or for rectal 

^e^mpSrC^tain. in addition to the ouinazoHne of the invention one or rnore other anti- 
tumour substances selected from, for example, mitotic inhibitors, for example vinblastine; alkylating agents 
carboplatin and cyclophosphamide; other antimetabolites, for example ^uorourac. 
c^SraTaSnSide and hydroxyurea; intercalating antibiotics, for example adnamyan and b^on 
,or example asparaginase: topoisomerase inhibitors, for example etopos.de and b,otog.ca. 

rocnnn^ modifiers, for example interferon. . . 

Tn geneS the above compositions may be prepared in a conventional manner using conventional 

6XCi ^uinazoline will normally be administered to a warm-blooded animal at a unit dose within therange 
SO-SuSu mg^er square metre body area of the animal. i.e. approximately 1-100 rngfcg. and this r^ma 'y 
T theraDmrticalry-eflective dose. A unit dose form such as a tablet or capsule will usually contain. 
re'x^p^SCof^ngredient. Preferably a daily dose in the range of 1-50 mgfcg is employed 
Sw^ ^ dai^dSe win neceSarily be varied depending upon the host treated the particular route erf 
aS^Son. and the severity o. the illness being treated. Accordingly the optimum dosage will be 
^terminfirf bv the practitioner who is treating any particular patient ; 

A^i^to fiSmer feature of the present invention there is provided a method for producing an arvU- 
tumo^S in a warnvbtooded anima.. such as man. in need of such treatn^rrt wh.ch compnses 
SrfstennT to said animal an effective amount of a quinazofine of the present .rwention or a 
^TrSSal v-acceptable salt thereof. The invention also provides the use of a qumazohne of the present 
^^rt ph^a^^y-acceptabte salt thereof, in the manufacture of a novel medicament for use 
nthe oroduction of an anti-tumour effect in a warm blooded animal, such as man. 

A aSSine of the present invention is expected to possess a wide range of anti-tumour activrtiej 
CB3 ?ir s h^e7promisino activity against human breast ovarian and liver cancer and consequently rtis 
sSIZi^ZZoZ of tTpresent invention will possess anti-tumour activityagamst ^sec^ce^ 
IT^JS* exoected that a quinazoline of the present invention will possess ant-tumour activity against 

^JTriVauinazoline of the present invention H is expected that tumour growth will be inhibited. 

To^o^rm^d a qumazoBne of the invention, or a pnarrr^utically-acceptable saH thereof. -S 
aJS ^ leTLnent of for example, anergic conditions such as psoriasis^ In usjng a ^nazohnecrf 
^inv^ntion for this purpose the compound will normally be administered at a dose ^'"**^T ; ^ 
^^^rsouTe ^ZTbody area d the animal, tn genera, for the treatment of an allergic conditon 
* ^pSa^^ic^drT^on of a quinazoDne of the invention fe P^edjhus. for example, for 

^ admSratZ a daify dose in the range, tor exampte, 1 to 50 mg*g w,U be ^ 

^invention is illustrated but not limited by the following Examples in which unlesso^.^a^ 
^) eZSons were carried out by rotary evaporation in vacuo and workup procedures were earned 

« - rZ^rSZSZ S2U — * .n »e ran,e 1S-20-C a* under an 

^^^"SSSS ~ P-dure> a£ ^P-ure 

(MPLC) were preformed on Merck Weselgel silica (Art. 9385) obta-ned from E Meek. Darmstadt, w, 

50 ^"Ti yiews are given for illustration only and are not necessarity the maximum 

M the end-products of the formula I have satisfactory m.croanaryses and the.r struchrres w^e 

connrr^Ty Sand mass spectra, techniques Iproton magnetic ^^^^^^enS 

Z 9 a J™ 900 or a B™*r 
. sh i.ts are reported .n P^J^^^SSSTS^. doublet of doublet's: t triplet, m. muttiplet; 

peaK using a VG Anatytica. MS9 spectrometer 



17 



EP 0 373 891 A2 



(vi) intermediates were not generally fully characterised and purity was assessed by thin layer 
chromatographic, infra-red (IR) or NMR analysis; and 

<vii) melting points are uncorrected and were determined using a Mettler SP62 automatic melting 
point apparatus, a Koffler hot plate apparatus or an oil-bath apparatus. 

5 

EXAMPLE 1 

Diphenylphosphoryl azide {0.7 ml) and triethylamine (1.1 ml) were added successively to a mixture of 
io pi^(3,4KJihydro-2^e%l^xoquinazolir^ acid (as its 

trffiuoroacetic acid salt 1.0 g; UK Patent Specification ~No. 21 8831 9A) and dimethylsulphoxide (40 ml) and 
the mixture was stirred at laboratory temperature for 5 hours. 3-Aminomethylpyridine (0.33 ml) was added 
and the mixture was stirred at laboratory temperature for 16 hours. The mixture was poured onto a mixture 
of ice and water (200 ml). The solid so obtained was filtered off, washed with water (3 x 30 ml) and dried; 
75 resuspended in ethyl acetate, triturated, filtered off and dried. There was thus obtained p-[N-(3,4-dihydro-2- 
methyMH3Xoquina2olirv^ylme%l>*N^ (containing one 

equivalent of water, 0.82 g), m.p. 237-239* C. NMR Spectrum: (CD 3 SOCD 3 ) 2.33 (s, 3H, 2-CH 3 ), 3.19 (t, 1H. 
f>CH, J=2 Hz). 4.31 (d, 2H. CH2OCH. J = 2 Hz), 4.45 <d, 2H. NHOfc. J-6 Hz), 4.78 (S. 2H. CH 2 N), 6.84 
(d, 2H, aromatic. J = 9 H2), 7.32 (d of d's. 1H, pyridine ring, J = 6 and 3 Hz), 7.52 (d, 1H. 8-H, J=8 Hz), 7.69 
20 (d of d's, 1H, 7-H7J = 8 and 2 Hz), 7.70 (d of d's. 1 H. pyridine ring. J =6 and 1.5 Hz), 7.74 (d72H, aromatic. 
J = 9 Hz), 7.97 (d."lH. 5-H. J = 2 Hz), 8.42 (d of d's, 1H, pyridine ring, J =3 and 1.5 Hz). 8.51 (d, 1H f 
pyridine ring, J= 1 J5 Hz), 8.72~(t, 1H. CONH, J=6 Hz); 

Mass Spectrum: (positive ion FAB) m/e (P + 1) 438; 1 
Elemental Analysis: Found C. 68.4; H. 5.5; N, 15.3; 
25 C2 t H 23 Ns02.1H20 requires C. 68.6; H. 5.5; N, 15.4%. 



EXAMPLE 2 

30 The process described in Example 1 was repeated using, where necessary, the appropriate benzoic 
acid in place of p4^3,4Hjihydro-2^ethyM^xc>CHJina benzoic acid 

and the appropriate amine, or the appropriate alcohol, in place of 3-aminomethylpyridine. There were thus 
obtained the compounds described in the following tables, the structures of which were confirmed by proton 
magnetic resonance and mass spectroscopy and by elemental analysts. 

35 



40 



45 



50 



55 
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TABLE I 





L — Y 



xH 2 0 



Compound 
No. 

(Note) 



4(1) 



5(2) 



6(3) 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



ethyl* 



ethyl* 



-CONH- 



-CONH- 



-CONB- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



| x | m.p. 
I I <°C) 

t I 



2-pyridylmethyl | 1 | 212-218 

| | (decomp*) 

i i 

4-pyr idy line thy 1 | 1 | 243-244 

| | (decomp.) 



2-(pyrid-2-yl)- 
ethyl 



| 1 | 219-221 
I I 



1- (pyrid-3-yl)- I 1 I 203-209 
ethyl | I 

I I 

(l-benzylimidazol-| 0.5 | 234-237 

2- yl)methyl I I 



(1-methylimidazol-l 0.3 | 295-300 
2-yl)methyl | I 

I I 

2-(iroidazol-4-yl)-| 0.5 | 197-205 
ethyl | 1 
1 1 
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I Compound 
I No. 
I (Note) 


1 R 


1 L 


1 Y 


X 


1 D.p. 

1 <°C) 


i 8 


lethyl* 


1 -CONH- 


3-(imidazol-l-yl)- | 

DrODVl 1 


2 


1 138-H2 


I 9(4) 


| ethyl* 


1 -C0.0- | 


(l-benzylimidazol-l 
2-yl)inethvl 1 


0.5 


1 166-169 


I 10(5) 


(ethyl* 


I -C0.0- | 


(l-oethylioidazol-l 
2-yl)nethyl \ 


0.5 | 


110-118 


1 H(6) 


| prop-2-ynyl 


I -CONH- | 


5-tetrazolylnethylJ 


1-3 | 


257-260 
(decomp.) 


1 12(7) 


| prop-2-ynyl 


-CONfU | 


(l-methyltetrazol-| 

5— vl Imcaftivl 1 
jrA/BHitliyX 1 


1.8 | 


251-255 | 


1 13(8) 


prop-2-ynyl | 


-CONH- | 

J 
* 


3-(tetrazol-5-yl)-| 

nrnmfl i 

ptopyx 1 


3 I 


239-243 | 


14 | 


ethyl* | 


-com- | 


2-benzimidazolyl- | 
methyl | 


2 | 


176-181 | 


15 | 


ethyl* | 


-CONH- | 


2-(indol-3-yl)- | 
ethyl | 


0.5 | 


220-223 | 



NOTES 

* E- 1 N-(3 , 4-Di hydro-2-a.e thy 1-4-oxoquinazol in-6-ylne thyl ) -N- 

ethylami no] benzoic acid (as its trifluoroacetic acid salt) was 
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obtained by the same method described in UK Patent Specification No. 
2188319A for the preparation of £-lN-(3 f 4-dihydro-2-methyl-4- 
oxoquinazolin-6.yliDethyl)-N-(prop-2-ynyl)araino]benzoic acid (as its 
trifluoroacetic acid salt) except that ethyl iodide vas used in place 
of propargyl bromide. 

(1) The appropriate amine is described in J. Heterocyclic Chem .. 1968. 5. 715. 

(2) The appropriate amine was prepared as follows:- 

A solution of VbenryW-chloromethylimidazole *5.5 g; J. Amer. Chem. Soc. . 1949. 7^. 383) in dimethylfor- 
mamide (10 mO was added dropwise to a solution of potassium phthalimide (5.7 g) in dimethyHormamide 
(15 ml) and the mixture was stirred at laboratory temperature for 18 hours. The mixture was filtered and the 
fittrate was evaporated. The residue was dissolved in chloroform (200 ml) and washed with a 0.2N aqueous 
solution of sodium hydroxide and then with water. The organic solution was dried (MgSCU) and evaporated 
and the residue was purified by chromatography on a silica gel column using ethyl acetate as eluent There 
was thus obtained as an oil, which solidified on standing. 1 -benzy K2^thalimidomethy Hmidazote (3.1 g). 
m.p. 148-151*0. 

Hydrazine hydrate (0.4 ml of an 85% solution in water) was added to a solution of the product so obtained 
[22 g) in methanol (50 ml) and the mixture was heated to reflux for 1 hour. The mixture was evaporated 
and the residue was purified by chromatography on a silica gel column using a 92:5:3 v/v mixture of ethyl 
acetate, methanol and an aqueous solution of ammonium hydroxide (30% by weight of NH 3 ) as eluent. 
There was thus obtained as a yellow liquid 2-aminomethyM-benzyHmidazole (1.2 g). the structure of which 
was confirmed by proton magnetic resonance and mass spectroscopy. 

(3) The appropriate amine was prepared as follows:* 

A mixture of ^loromethyl-l-methynmidazole hydrochloride (2.9 g; obtained using a similar method to that 
described in J. Amer. Chem. Soc.. 1949. 71 , 383 for the preparation of T-benzy^-chloromethylimidazole) 
and liquid ammodaTl ^Twasailowed to stand at laboratory temperature for 2 hours and then heated to 
reflux for 2 hours. The excess of ammonia was then evaporated. The residue was dissolved in chloroform, 
the solution was filtered and the filtrate was evaporated. There was thus obtained as a yellow solid 2- 
aminomethyM -methy fimidazote (1.3 g) which was used without further purification. 

(4) The appropriate alcohol. l-benzyH2-hydroxymethy«mida20le is described in J. Amer. Chem. Soc., 
1949, 71, 383. 

' (5) The appropriate alcohol was obtained using a similar method to that described in J. Amer. Chem. 
Soc., 1949, 71, 383 for the preparation of 1-toenzyh2-hydroxymetnyfimkJazole. 

(6) TrxTappropriate amine is described in J. Org. Chem. , 1959, 24, 1643. 

(7) The appropriate amine was prepared as fallows:- 

A mixture of S^thafimidomethyttetrazote (5 g: J. Org. Chem. , 1959, 24, 1643). bts(tributyltin) oxide (11 ml) 
and methyl Iodide (9 ml) was stined vigorously at laboratory temperature for 3 days. The mature was 
evaporated to dryness and the residue was washed with hexane and then triturated under ethanot. There 
was thus obtained as a white solid l-methyl-S-phthafimidomethyttetrazote (3.1 g). 

A mixture of the product so obtained (1i> g), hydrazine hydrate (0.3 ml of an 85% solution in water) and 
ethanoi (25 ml) was heated to reflux for 3 hours. The mixture was cooled in tee, filtered and evaporated. 
There was thus obtained 2-aminomethyM -methy Itetrazole as an oil (0.3 g) which was stored at 4 C and 
used without further purificatoL ^ ^ 

(8) The appropriate amine was obtained using the method descnbed in J. Org. Cnem., law. £». 
1643 and using 4-aminobutyronitrile in place of aminoacetonitrile. 
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TABLE II 




L— Y 



HqCT N 



Compound 
No. 

(Note) 



x I 



I 



m.p. 
<°C) 



I 



KD 



2(2) 



3(3) 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



phenyl 

4-tert-butoxy- 
carbonylphenyl 

4-carboxyphenyl 



benzyl 

lSl(-)-a-raethyl- 
ben2yl 

lR|(+)-a-tnethyl- 
benzyl 

4-chlorobenzyl 
3-chlorobenzyl 
2-chlorobenzyl 



0.8 | 262-266 
I 

| 211-214 
| (decomp. ) 
i 

0.8 J 283-292 
| (decomp. ) 

I 

0.8 | 231-234 
I 

| 200-205 



0.8 | 214-216 



0.8 | 226-230 



1 | 195-198 
I 

0.3 | 205-210 
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Compound 

No. 
(Note) 

10 

11 

12(4) 
13 



U(5) 



15(6) 



16 



17*(7) 



18*(8) 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2~ynyl 



prop-2-ynyl 



prop-2-ynyl 



-C0NH- 
-CONH- 
-CONB- 
-CONH- 
-CONH- 

-CONH- 
-CONH- 
-CONH- 
-CGNH- 



trobenzyl 

3- ni trobenzyl 
A-aminobenzyl 

4- carboxybenzyl 

3-carboethoxy- 
benzyl 

3-carboxybenzyl 
3-fluorobenzyl 

2- ni trobenzyl 

3- hydroxy benzyl 



x | m. p. 

I <°c) 

1 

! 

2 | 229-233 
I 

0.5 | 240-243 
I 

0.5 | 211-215 
I 

2 | 175-179 
I 

1.3 | 212-216 
I 
I 

2.S | 164-168 
I 

1 | 213-218 
I 

2 | 225-227 
I 

2 | 183-187 
I 



NOTES 

* The product was purified by chromatography on a silica gel 

column using increasingly polar mixtures of methylene chloride and 
ethanol as eluent. 

(1) Diethyl cyanophosphonate was used in place of 
diphenylphosphoryl azide. 

(2) Diethyl cyanophosphonate was used in place of 
diphenylphosphoryl azide. Tert -butyl 4-aminobenzoate is described in 
Synth. Comm. , 1984, 14, 921. 
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(3) A mixture of Compound No. 2, described immediately above 

Compound No. 3 in Table II, and trifluoroacetic acid v as stirred at 
laboratory temperature for 10 minutes and evaporated to give the 
benzoic acid, as its trifluoroacetic acid salt. 



(4) 
1189. 



4-Aminobenzylaraine is described in J. Med. Chem. . 1977, 20, 



(5) 3-Carboethoxybenzyl bromide (1 ml; Heterocycles . 1977, 6, 5) 

was added to a saturated solution of ammonia in acetonitrile <30 ml) 
which had been cooled to -30'C. The mixture was stirred and allowed 
to warm to laboratory temperature. The mixture was filtered and the 
filtrate was evaporated. The residue was purified by chromatography 
on a silica gel column using a 10:1 v/v mixture of ethyl acetate and 
methanol as eluent. There was thus obtained as an oil 3- 
carboethoxybenzylamine (0.4 g) which was used without further 
purification as the appropriate amine in the process described in 
Example 1. 

(6) A portion of Compound No. H (obtained as described in 

note (5) above) was dissolved in methanol and hydrolysed at laboratory 
temperature by the addition of a 2N aqueous sodium hydroxide 
solution. 

(7) A solution of 2-nitrobenzyl chloride (1.0 g) in acetonitrile 
(10 ml) vas added to a cold (-30°C) solution of liquid ammonia (10 ml) 
m acetonitrile (20 ml). The mixture was stirred at -30 to -40°C for 
3 hours and allowed to warm to 20°C. Evaporation left an orange gum 
which was chromatographed on silica gel using increasingly polar 
methanol/ethyl acetate mixtures as eluent to give a yellow guo which 
slowly crystallised. There was thus obtained 2-ni troben 2 yla.»ine 
(0.13 g). 

(8) A solution of boron tribromide in methylene chloride (3.6 
ml of 1M solution) was added dropwise to a solution of 
3-methoxybenzylamine (0.5 g) in methylene chloride (10 ml) which had 
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been cooled to -5°C. The mixture was stirred for 1 hour and then a 
further 3.6 ml of the boron tribromide solution was added. Stirring 
was continued at -5 C for 3 hours- The solution was allowed to warm 
to 20°C, diluted with methylene chloride (30 ml), and the white solid 
was filtered off. The solid was treated with dilute aqueous sodium 
10 bicarbonate solution until the washings were almost neutral. The 
residual solid was dried. The white solid was slurried with dry 
dimethylformamide, filtered and the filtrate was evaporated to leave a 
cream coloured oil. There was thus obtained 3-hydroxybenzylamine 
(0.17 g). 



15 
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EXAMPLE 3 



-The process described in Example 1 was repeated using the appropriate benzoic acid in place of p-[N- 

(3 4W*o-2-methy^^ ***■ J^STS 

amine m place of Vaminomethylpyridine. ThenTwere thus obtained the compounds descnbed in the 
foltowing table, the structures of which were confirmed by proton magnetic resonance and mass spec- 
troscopy and by elemental analysis. 



30 
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TABLE III 




CH 2 -N 




CONH - Y 



xH 2 0 



| Ex. 3 | 
|Conpd. No. | 


R 1 


1 R a 


i * 2 i 


R b 


1 Y | 


X ! 


m. p. | 

(°C) | 


I (Note) | 














I KD* I 


He 


| He 


prop-2-ynyl| 


H 


3-ni trobenzyl) 




251-254 | 


1 2(2)* I 


He 


1 H 


He | 


F 


3-ni troben2yl| 




269-272 | 


1 3(3)* | 


MeO 


1 H | 


prop-2-ynyl | 


H | 


3-ni troben2yl| 


0.3 | 


181-185 | 


1 4(4) I 


H 2 N 


1 H 1 


prop-2-ynyl| 


H ! 


3-nitroben2yl| 


1.3 | 


187-192 | 


1 5(5) I 


FCH 2 


1 H 1 


prop-2-ynyl| 


H 


3-nitrobenzyl] 


0.5 


232-234 | 



NOTES 



* In these cases the product was purified by column 

chromatography using increasingly polar mixtures of methylene chloride 
and ethanbl as eluent. 



(1) E-fN-(3,4-Dihydro-2,7-dimethyl-A-oxoquina2olin-6-ylnethyl)- 
N-(prop-2-ynyl)aniino|ben2oic acid (as its trifluoroacetic acid salt) 
was obtained as described in UK Patent. Specif ication No, 2202847A. 
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(2) g-|N-(3,4-Oihydro-2-methyl-4-oxoquinazolin-6-ylinethyl)-N- 
methylaniino|-o-fluorobenzoic acid <as its trif luoroacetic acid salt) 
vas obtained by repetition of the process described in UK Patent 
Specification No, 21888319A, in the portion of Example 11 thereof 
which is concerned vith the preparation of starting materials, except 
that tert-butyl p-amino-o-fluorobenzoate vas used in place of tert - 
butyl £-aminobenzoate, and methyl iodide was used in place of 
propargyl bromide. There vas thus obtained the required starting 
material in 42X yield, as a vhite salt vith trif luoroacetic acid. 

The tert -butyl p-amino-o-f luorobenzoate, used as a starting 
material, was prepared from o-f luoro-£-ni trobenzoic acid (described in 
UK Patent Specification No 2175903) by the conventional reactions of 
esterification vith isobutene and by reduction of the tert -butyl ester 
so formed vith iron povder in the presence of acetic acid using the 
conditions described in UK Patent Specification No. 2175903. 

(3) £-[N-(3,4-0ihydro-2-methoxy-A-oxoquinazolin-6-ylmethyl)-N- 
(prop-2-ynyl)aminobenzoic acid, used as a starting material, vas 
obtained as follows:- 

N-[£-lN-(3,4-Dihydro-2-fnethoxy-4-oxoquinazolin-6-ylmethyl)-N-(prop-2- 
ynyl)aminolbenzoylI-L«gluta«ic acid (prepared as described in UK 
Patent Specification No. 2188319A, 0.5g) vas dissolved in a 
tris(hydroxymethyl)aminomethane buffer solution (80 ml) containing IN 
aqueous -sodium hydroxide solution (1 ml). The basicity of the 
solution vas adjusted to pH 7.3 and the mixture vas varmed to 37 C. 
Carboxypeptidase G 2 enzyme solution (200 units) vas added and the 
mixture vas stirred vigorously at 37°C for 1 hour. The mixture was 
cooled in ice, acidified to pH 4 by the addition of IN aqueous 
hydrochloric acid solution and the vhite solid vas filtered off, 
vashed vith vater and dried. There vas thus obtained the required 
starting material (0.3 g). 

(4) £-lN-(2-Amino-3,4-dihydro-A-oxoquinazolin-6-ylmethyl)-N- 
(prop-2-ynyl)amino]benzoic acid vas obtained by the method described 
in Note (3) above except that N-lp-lN-(2-amino-3, 4-dihydro-4- 
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oxoquina2olin-6-yln>ethyl)^-(prop.2-ynyl)amino}ben 2 oyl|-L-glutamate 
(prepared as described in UK Patent Specification No. 2065653B) was 
used as the substrate. 

(5) The reaction vas worked up by pouring the oixture into water 

and extracting with ethyl acetate (3 x 30 ml). The combined organic 
extracts were dried <HgS0 4 ) and evaporated and the residue was 
purified by column chromatography on silica gel using increasingly 
polar mixtures of chloroform and methanol as eluent. The resultant 
solid vas triturated with acetone and the solid so obtained was vashed 
with diethyl ether to give the desired product. 

£-|N-(3,4-Dihydro-2-fluoromethyl-A-oxo<iuinazolin.6-ylmethyl)-N-(prop- 
2-ynyl )amino | benzoic acid (as its tri f luoroacetic acid salt), used as 
a starting material, was prepared as follows:- 

Using the procedure described in UK Patent Specification No. 
2188319A (Example 5 thereof), 6-bromomethyl-2-f luoromethyl-3,4- 
dihydroquinazolin-4-one was reacted with tert -butyl £-(prop-2- 
ynylamino)benzoate [prepared by the alkylation of tert-butyl p- 
aminobenzoate with prop-2-ynyl bromide using the conditions described 
for related alkylations in J. Med. Chew. . 1985, 28, 1468] and the 
resultant product was treated with tri f luoroacetic acid. There was 
thus obtained the required starting material in 53X yield, 
NMR Spectrum (CD 3 S0CD 3 ) 3.32 (1H), 4.38 (2H) f 4.84 (2H) f 5.18 (1H), 
5.42 (1H), 6.85 (2H), 7.6-7.82 (4H), 8.03 (1H). 



EXAMPLE 4 

Using the process described in Example 1. 5W3/Wihydro-2^emyl^^ 
(prop«2-ynyl>amino]pyridine-2-cartK)xylic acid was reacted with 3-nitrobenzylamine. The product was puri- 
fied by column chromatography on silica gel using increasingly polar mixtures of methylene chloride and 
ethanol as eluent. There was thus obtained 5-IN^/Wihydro-2^ethyM^xoquin^ 
2-yny!)amirK>hN-(3^itroben^ (containing 0.7 equivalents of water) in 5% yield 

m.p. 245-250°C. 

The 54^(3,4<Jihydro-2-me%l^xo^ 
acid was obtained as follows:- 

Using the method described in J. Med. Chem. , 1980, 23, 1405. methyl 5-(r^tert^oxycarbonylamino)- 
pyridine-2-carboxylate was reacted with prop-2-ynyl bromide to give memyF^-tert-butoxycarbonyhN- 
• (prof>2-ynyl)amirK)]pyridine-2-«irboxy^^^ in 90% yield. A mixture of the producT so obtained and 
trifluoroacetic acid was stirred at 0°C for 1 hour and evaporated. There was thus obtained methyl 5-<N-prop- 
2-ynylamirK))pyridine-2-<»rboxylate in 90% yield, as a gum. *" 

Using the process described in UK Patent Specification No. 21 8831 9A (Example 6 thereof), the product 
so obtained was reacted with 24>rc^omethyl-3,4Kjihydro-2-memyk}uina2olin-4^>ne to give the methyl ester 
of the required starting material and the methyl ester was hydrolysed by conventional treatment with 
aqueous N sodium hydroxide solution to give the required starting material in 3% overall yield as a gum 
which was used without further purification. 
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EXAMPLE 5 



10 



p-lr^Dihydrc^-memy^^ 
MtooAwl alcohol (0.33 g) were suspended in dry dimethylformam.de (20 ml) and 1 ^.azabcyclo- 
^5 4 0^7^ (0.63 mO was added. The mixture was stirred at laboratory temperature for 18 hour* 
T^llToi the mixture was reduced to about 10 m. by evaporation and the , residue was poured urto 
wtfeMsTml) The precipitated solid was filtered off. washed with water (3 x 10 ml) and dne* The matenal 
wT^ed with a 4:1 wv mixture of methylene chloride and ethane, and the resultant sohd was dned ,n 
aTrrwasTus obtained 3-nitrobenzy. Hr^-dihydro^ethy^^^ 

2-ynyl)amino]benzoate (containing 0.7 equivalents of water. Of 2 S^^?f^J-f- , 4J11 2H CH , 
NMR Spectrum (CtfcSOCD,) 2.32 (s. 3H. 2-CH,). 3.22 (S. 1H. OCH) 456 (s. 2H. Chfe). Crfe). 
lW<r9rOCH 2 ). 6.88 (d. 2H, J=8 Hz. aromatic). 7.54 (d. 1H. J=6 Hz. aromatic). 7.63-7.75 (m 3K 
a^mSc)! 7.W^2H;f=8 Hz. aromatic). 7.85-7.97 (m. 2H. aromatic). 8.18 (d. 1H, J=6 Hz. aromafc). 8*9 
(broad S.1H. aromatic);" • 
ts Mass Spectrum: (positive ion FAB) m/e (P+ 1) 483: 
Elemental Analysis: Found C, 655; H, 4.8; N, 11.5; 

CsjHjzf^Os.OTHaO requires C. 65.4; H.4.7;N. 115%. ' n ■ ^ , „coh 

^ r^.4-^ ^ used 

as e starting material, was obtained as follows: „» ^ 

^ KDhe^Drwsphoryl azide {2£0 ml) and triethylamme (3.59 ml) were added successively to a mrxture of p- 

SU £2 3-0 g; UK Patent Specification No. 2188319A) and dimethyfformamide (35 m» wrach had been 
cSe?to approximately 5°C byimrnersion in an ice bath. The mixture was stirred at S«C tor 8 1 hours and 
^te^ETSc overnight The precipitated solid was filtered off. washed in fcmwtth d.methyffor- 
* ^ Methyl ether and dried. There was thus obtained HN^ihydro-2HnethyMK,xoqu,nazoBr^ 

^S^Z^^T^l^ 1 , , = 1 Hz. C-CH) £ pjj 2H. a** 

^)^^ 
30 Mass Spectrum: m/e (P) 372. 

EXAMPLE 6 

35 The process described in Example 5 was repeated using pW^ihydro-a-m^^^^^ 

«| me ihvlVWDror>2-ynyf)amino]berizoyl azide and the appropriate amine in place of 3-rrtrobenzyl alcohol. 
C^i^- ^neJa. exSUnenta. procedure are disclosed in the appropriate *oo»o* There 
stained the compos described in the following table, the structures of wh,ch were confirmed 
by proton magnetic resonance and mass spectroscopy and by elemental analysis. 



so 



ss 
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TABLE IV 



O 




| Ex. 6. 
|Compd. No. 
| (Note) 


| y j 


x | 


m.p. | 
(°C) | 


i * \ / 


I ^-inienyxine tnyl 


1.3 | 


224-228 | 


| 2 


I j- inienyime tnyl 


0.8 | 


238-245 | 


1 3 


2— f urvlniP t hvl t 


1 | 


196-210 | 


I 4 


. r 11 *"\f 1 ma » livrl ■ 

i.uryj.ineinyi i 




226-227 | 


1 5 j 


2-thiazolylmethyl | 


0.6 | 


238-240 | 


1 ^ | 


4-thiazolylmethyl | 


0.6 | 


206-208 | 


1 7 1 


5-thiazolylmethyl i 


0.8 | 


242-248 | 


I 6 | 


(4-jnethylthiazol-2-yl)methyl | 


0.8 | 


246-252 | 


| 9 | 


( 3 , 5-d i me thy 1 i soxazo 1 -4-y 1 ) me t hy 1 | 


0.3 | 


281-282 | 


1 10(2) | 


l,2,4~triazol-3-ylroethyl | 


1.5 | 


116-120 | 
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|Coopd. No. 1 
((Note) | 


y | 


x 1 


nu p. 1 
(°C) 1 


I 11(2) | 


(5-methyl-l,2,4-triazol-3-yl)- 1 
methyl 1 


1 | 


204-207 | 


I 12(3) | 


(5-pyrid-4-yl-l,2,4-triazol- 1 
3-yl) methyl 1 


I 


210-214 | 


1 13 


3-quinolylmethyl I 




(decomposes) | 


1 1* 


4-quinolylraethyl 


0 ^ 


1 190-192 | 


1 I 5 


| 8-qumolylmethyl - 




1 x *♦ *♦ X ** v | 


I 16 


1 2-lN-(5-mtropyrid-2-yl)anuno J- 
| ethyl 




I 770-572 I 


1 UK*) 


1 1 _/ t«M*a7n1 — vl Wthvl 


I 2.3 




1 IB 


| 2-me thy l-l-(tetrazol-5-yl) propyl 


l 1 


| 197-200 | 


I 19(5) 


| (4-hydroxy-6-njethylpyrimidin-2- 
| yl)methyl 




| 261-264 | 


| 20(6) 


| (2,6-dioxopyrimidin-4-yl)raethyl 




I 305 ! 
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NOTES 



(1) The concentrated reaction mixture was poured into water. 

The mixture vas acidified to pH6 by the addition of IN aqueous 
hydrochloric acid solution. The resultant precipitate vas dried and 
purified by column chromatography on silica gel using increasingly 
polar mixtures of methylene chloride and ethanol as eluent. 



(2) 
acid. 



The product also contains tvo equivalents of trif liioroacetic 



(3) The product contains 1.8 equivalents of chloroform. 

(4) The product gave the following characteristic NMR signals 
<CD 3 SOCD 3 ) 1.6 (d, 3H), 2.31 (s, 3H), 3.1B (t, 1H), 4.34 <d, 2H), 4.77 
(s, 2H), 5.43 (m, 1H), 6.86 (m, 2H), 7.5-8.0 (m, 5B) , 8.67 (m, IB). 

(5) The product contained 0.25 equivalents of trifluoroacetic 
acid. 

(6) Dimethylsulphoxide was used in place of dimethylformanide as 
the reaction solvent. The product was isolated as its trifluoroacetic 
acid salt. 

information concerning the amines required for the compounds described in Table IV is given below 

(i) 3-Aminomethyrthiophene is described in J. Med. Chem- 1977, 20. 1287. 

(ii) The preparation of 3-aminomethyrfuran is described below:- 

Diethyl azodicarboxylate (5.2 ml) was added dropwise to a stirred suspension of 3-hydroxymethyrfuran (3 18 
g). phthal.rn.de (4.76 g) and triphenylphosphine <8.5 g) in tetrahydrofuran (25 ml) which was cooled m an 
ice-bath to keep the temperature of the reaction mixture below 30°C. The mixture was stirred at laboratory 
temperature for 2 hours. The mixture was evaporated and the residue was purified by column chromatog- 
raphy on silica gel using methylene chloride as eluent There was thus obtained 3-phthalimidomethylfuran 

(4.48 Q). 

A mixture of a portion (2 g) of the product so formed, hydrazine hydrate (051 ml) and ethanol (30 ml) was 
heated to 75»C for 1.5 hours. Concentrated hydrochloric acid (1.67 ml) was added and the mixture was 
heated to 60°C for 1 hour. The mixture was cooled in an fee-bath and filtered. The filtrate was evaporated 
The res.due was triturated in diethyl ether and the precipitated solid was filtered off. washed with diethyl 
ether and dried. There was thus obtained 3-aminomethyrfuran hydrochloride (1.15 g). 

(iii) 2-Aminomethyrthiazole is described in J. Amer. Chem. Soc., 1950. 72, 4526. 

(iv) 4-Aminomethylthiazole is described in J. Amer. Chem SocT 1950, 72[ 4526. 

(v) The preparation of 5-aminomethyfthiazole is described below:- 

Thionyl chloride (5 ml) was added dropwise to a solution of 5-hydroxyrnethylthiazole (2.9 g: US Patent Mo 
4221802) in chloroform (35 ml). The mixture was evaporated to leave, as a dark oil. 5-chloromemyrmiazole 
hydrochloride (4.42 g). ' 

A mixture of the product so obtained, potassium phthalimide (20.8 g) and dimethylacetamide (40 ml) was 
stirred at laboratory temperature for 16 hours. The mixture was filtered and the filtrate was evaporated. The 
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residue was partitioned between ethyl acetate and water. The orgaruc phase was dned (MgSO,) and 
evaporated. The residue was purified by column chromatography on silica gel usjng ^easingly polar 
nXes of methylene chloride and ethyl acetate as eluent There was thus obtamed 5-phthalim.domethyl- 

ISTuS "p^cSdure described in Note (ii) above, the product so obtained was reacted with hydrazine 
hydrate There was thus obtained 5-arninomethylthiazote hydrochtende (1.13 g). 
NMR Spectrum: (CfcSOCDa) 4.35 (q. 2H). a03 (s. 1 H). 9.12 (s. 1H). 

(vTz-AminomethyM-methylthiazole is described in Bull. Chem. Soc. Jap.. 1973. 46. 3600 [Chem. 

— ^i) 71 Snomethyl-3.&<lirnethyr.soxa20le was prepared from 4^htoromethyl-3.5^imethyBsoxa 2 ole 
using the procedure described in the last two paragraphs of Note (v) above. 

(viii) 3-AminomethyM.2-4-triazole is described in Chem. Ber. . 1964. 97. 528. 
fix) 3-AminomethyW5^nerhyH .2.4-triazole is described in Chem. Ber.. 1 964, 97 528. 
J using an analogous procedure to that described in Chem. Ber.. 1964. 97. 528. except that N- 
formyl-N'^yridyOhydrarine was used in place of N-tormylhydrazine. m fL^ x ^, ob ^Jt 
amino,,7et^4ipyrWyl>-1^.4-tria 2 o»e which showed the following NMR signals (CDC!; ) 3.89(s. 2H). 7.89- 

(m. 2 ^^^| i ^ ethylqirinoIine fe descr ibed in Chem. Pharm. Bull.. 1966. 14. 566. 
(xii) 4-AminomethylquinoBne is described in Chem. Abs.. 95. 97545d. 
ixiri) The preparation of 8-aminomethylquinoBne is described below:- 
A mixture of oHnethylquinofine (055 ml). K^romosoccinimkle (1.86 g). benzoyl peroxide (0.1 g) and carbon 
ie^chloride (15 ml) was heated to refh«-for 2.5 hours and irradiated with the light from a 250 watt temp. 
The mixture was cooled, tittered and evaporated. There was thus obtained 8-bromomethylqu.nol,ne (2,18 g)L 
A mixture of a portion (1.4 g) of the product so obtained, sodium azide (2.43 g) and dimethyHormamide (20 
« ml) was stirred at laboratory temperature for 2.5 hours. A second portion of sodium azide (1.62 g) was 
adde^and the mixture was heated to 100-C tor 2 hours. The mixture was evapcxated andtte re^due was 
partitioned between methylene chloride and water. The organic phase was washed wrth water dned 
SLsO,) and evaporated. The residue was purified by column chromatography on socage us.ng a 11 v/v 
mSure of methylene chloride and hexane as eluent There was thus obtained 8-azidornethylqwnol.ne <1 lg)- 
„ Hie the product so obtained. 10% paliadium^arcoal catalyst (02 g). methane. <J "0 

acetate (20 ml) was stirred under an atmosphere of hydrogen tor 3 hours. The mixture was filtered and the 
filtrate was evaporated. There was thus obtained B-aminomethylquinonne (0.73 g). 

(xfv) 5-(1-Amino-2-methytpropy0tetrazole is described in Tetrahedron . 1971. 27. 1783. 
(xvl 2-Aminomethyt-44iydroxy-6-methylpyrimidine was obtained as follows:- 
M A mixSe of 2^im\doacetimWate hydrochloride (6 g. Chem, Ber, 1964. 97 528) and a grated 
a^ueoTpotasX^nate solution (50 ml) was stirred at ambient temperate for 3r m-nute^ and then 
Stracted^th chloroform. The organic phase was dried (Na.SO*) ^.^^T^^^ ~ 
obtained, ammonium chloride (1.4 g) and methanol (100 ml) was strred at laboratory t^ra^re for 18 
hours. The mixture was evaporated to give 2-phlhalimidoacetamidine hydroohlonde^as a ^«,W (5^e)^ 
«, TvLon of ethyl acetoacetate (2.72 g) in methane! (50 m.) was ^ * ^ ^ J^tl 

dis^Sn in mineral oil. 0.73 g). A portion (2 g) of the acetamidine hydrochionde was ^andthe 
Se was heated to reflux for 18 hours. The mixture was evaporated and the ^due wa^ p^tx^ 
tetween ethyl acetate and dilute aqueous acetic add solution. The organ* phase was dried (Na^SO^nd 
evaporated. The residue was purified by column chromatography on ^, .cage, using a ^^mu^of 
45 Sorm and methanol as eluent There was thus obtained 4-hydroxy^methyl-2. r^hthafirmdomethyl- 
pyrimidine (0.77 g). as a white solid. 

NMR-ipectrum: (CD 3 SOCD,) 2.06 (s. 3H). 4.67 (s. 2H). 6.06 (s. 1 H). 75 (m. 4H). 
HydVinThTdrate (0.09 ml) was added to a suspension of the product so obtamed (0.48 g) 
Z and the mixture was heated to reflux for 3 hours. The mixture was filtered and the Jltratewas 
so evarxTated A mixture of the solid so obtained and 2N aqueous hydrochlonc ac,d solution was heated to 
SJtoTSo minutes. The mixture was filtered and the filtrate was evaporated. There was thus obtained the 
" required starting material, as an orange solid (0.32 g). 

(xv) 4-Aminomethyl-2.6-dioxopyrimidine is described in Acta Pol. Pharm.. 1970. 27. 341 . 
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EXAMPLE 7 

Using the process described in Example 5. HN^.A-dihydrc-a-rr^t^ 
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ethylamino]benzoyl azide was reacted with (1-benzylimidazd-2-yl)methy (amine to give N-(1 -benzylimidazol- 
2-y l)methy l^[N-(3/Mihydrc-2-memyl^x^ (containing 1 .3 

equivalents of water) in 21% yield, m.p. 21 7-221 °C. 



EXAMPLE 8 

The process described in Example 5 was repeated using the appropriate benzoyl azide and the 
appropriate alcohol in place of 3-nitrobenzyl alcohol. There were thus obtained the compounds described in 
w the following table, the structures of which were confirmed by proton magnetic resonance and mass 
spectroscopy and by elemental analysis. 
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TABLE V 




|Ex. 8 | 
| Compd. No.| 
1 (Note) | 


v i 


T 1 


x I 


B.p- | 
(°C) | 


| 1 | 


prop-2-ynyl | 


(l-benzylimidazol-2-yl)- 1 
roe thy 1 I 


0.8 | 


205-209 | 


1 2(1) | 


He | 


[l-(2-riitrobenzyl)- I 
itnidazol-2-yl I methyl I 


2.5 | 


113-115 | 


I 3(1) I 


He | 


{ l-(4-ni trobenzy 1)- I 
imidazol-2-yl]methyl 1 


- | 


gum | 


1 * 


prop-2-ynyl | 


Cl-benzyl-A-etnoxycaroonyi- 
imidazol-2-yl)methyl 






| 5 


prop-2-yriyl 


(l-benzyl-4-carbamoyl- 
imidazol-2-yl)methyl 




| 170-173 | 


I 6(1) 


| Me 


| 1,2,4-triazol-l-ylmethyl 


| 0.5 


| 286-290 j 


| 7 


1 Et 


| l f 2 t A-triazol-l-ylmethyl 


| 1 


| 231-235 | 


1 8 


| prop-2-ynyl 


| 1,2,4-triazol-l-ylmethyl 


| 0.5 


| 248-250 | 


1 9(2) 


| prop-2-ynyl 


| (1-benzyliroidazol-A- 
| yl)methyl 


| 1 


| salt | 
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NOTES 



(1) £'f^( 3 '^ Di hydro-2-methyl.4.oxoquinazolin-6-ylmethyl)-N- 
raethylaminojbenzoic acid, used as the starting material for the 
appropriate benzoyl azide, vas prepared as follovs:- 

A mixture of 6-bromomethyl-2-methylquinazolin-A^one (15 g, 
prepared as described in UK Patent Specification No. 2188319A), A- ' 
methylanlnobenzoic acid (18 g) and dimethylformamide (150 ml) v as 
heated to 60°C for 16 hours. The mixture vas cooled to laboratory 
temperature and the precipitate vas filtered off, washed with 
dlmethylformamide (100 ml) and dried. The solid vas dissolved in 
trifluoroacetic acid (100 ml) and the solution vas evaporated. The 
resultant salt vas triturated under ethyl acetate, filtered off and 
dried. There vas thus obtained the required benzoic acid (as its 
trifluoroacetic acid salt; 17 g) % 

(2) The product also contained tvo equivalents of 

trifluoroacetic acid and shoved the folloving characteristic NMR 
signals (CD3SOCD3) 2.36 (s, 3H), 3.21 (t, IH), A. 36 (d f 2H), 4.81 (s, 
2H), 5.25 (s, 3H), 5.39 (s, 2H) f 6.85 (m, 2H), 7.35-7.96 (m, 12H), 9.1 
(«. IH). 

Information concerning the preparation of the necessary amine starting materials is provided beiovr- 
(i) The procedure described in J. Arner. Chem. Soc. , 1949, 383 was repeated except that 2- 
nrtrobenzyl bromide was used in place of benzyl bromide. There was thus obtained 2-hydroxymethyM-(2- 
nitrobenzyljimldazole which showed the following NMR signals (CDCb) 4.65(s, 2H), 5.69(5. 2H), 6.71-7.62- 
(m t 5H), 8.1 9(m, 1H). 

fii) The procedure described in J. Arner. Chem. Soc. , 1949. 383 was repeated except that 4- 
mtrobenzyl bromide was used in place of benzyl bromide. There was thus obtained 2-hydroxymethyM-{4- 
nitrobenzyOimidazote which showed the following NMR signals (CDCb) 4.62(s, 2H), 5.37fs 2H) 6 &516 im 
6.95(41^ 7^(d,2H),8^(d,2H). ' * ' * ' h 

(iii) Using the procedure described in J. Arner. Chem. Soc., 1949, 383, ethyl imidazole-4-carboxylate 
was converted into ethyl 1^r^^ydroxymethyIimidazoie-4-carboxylafe which showed the followino 
NMR signals (CDCb) 1,35ft 2H). 2.95(s, IH), 4.32<q. 3H). 4:72(s. 2H). 5.26(s, 2H), 7.14-7.4(m. 5H). 7.51(s, 
1H). 

fiv) A mixture of ethyl 1-ber^2*ydroxymethyfimidazol (described immediately 

above, 1 g). an aqueous ammonium hydroxide solution (specific gravity 0.88 g/ml, 60 ml) and ethanol (25 
ml) was stirred at laboratory temperature for 48 hours and then heated to 50°C for 4 hours. The mixture was 
evaporated to give 1-benzyK2-hydroxyme%limidazol^^ m.p. 204-207°C. 

(v) 1-HydroxymethyM,2,4-triazole is described in European Patent Specification No. 0060222. 

(vi) 1-BenzyM-hydroxymethylimidazote was prepared as follows:- 

Ethyl imidazole-4-carboxylate (15 g) was added to a suspension of sodium hydride (55% w/w dispersion in 
mineral oil, 4.7 g) in dimethylformamide (50 ml) which had been cooled to 0°C. The mixture was stirred at 
0°C for 1 hour. A solution of benzyl bromide (15 ml) in dimethylformamide (75 ml) was added and the 
mixture was stirred at laboratory temperature for 60 minutes. The mixture was poured onto ice (800 ml) and 
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extracted with chloroform. The organic phase was dried (MgSO.) and evaporate* The residue was purified 
br^umn Proctography on silica ge. using a 4:1 v* mixture of ch.oro.orm and hexane as e.uent. There 
was thus obtained ethyM^rizylirnidazole-4-carboxylate (1 7 g). 

Sum alum^ium hydride (1M solution in diethyl ether. 11 ml) was added to a solut.cn of a porton (2.3 g) 
^jS^*U«d in diethyl ether (50 ml) and the mixture was stirred at laboratory 
« touS Water (10 ml), aqueous sodium hydroxide solution (10%. 20 ml) and water (10 ml) were added in 
turn a^'thTm^ was Led for 15 minutes. The mixture was filtered and me filtrate was e^ed w,th 
Tvl^»£te The organic layer was dried (MgSO*) and evaporated. The rescue was punfied by column 
cTla^hy on sL gel using a 97:3 v/v mixture of ch.ao.orm and methanol as eluenl There was thus 

obtained the required starting material (1 2 g) intMI . (U .„ 7 ilfi/m RH » 

NMR Spectrum: (CDCI 3 ) 4 : 15(s. 1H). 4.55(s. 2H), 5.04(S. 2H). 6.82(d. 1H). 7.1-7.46(m. 6H). 
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EXAMPLE 9 

The process described in Example 5 was repeated using ths appropriate benzoyl a* the 
sJc^Z amine in place of 3-nitrobenzyl alcohol. There were thus obtamed the compounds descnbedin 
STSSTtaSe " L structures of which were confirmed by proton magnetic resonance and mass 
spectroscopy and by elemental analysis. 
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Ex. 9 
Conpd. Ho. 
(Note) 
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SO 



1* 



2* 



3* 



4(1) 



5* 



prop-2-ynyl | 3-methylbenzyl 
I 

prop-2-ynyl | 3-methoxybenzyl 
I 

prop-2-ynyl | 3-trifluoromethylbenzyl 
I 

prop-2-ynyl | 3-cyanobenzyl 
I 

Me I 3-nitrobenzyl 



1 <?C) | 

I I 

1 L 



0.7 | 196-198 | 
I 

_ | 214-216. | 

I I 
0.5 | 237-238 | 

I • I 
0.8 | 245-246 | 

I I 
- | 250-253 I 

I _i 
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NOTES 

* The product vas purified by column chromatography on silica 

gel using increasingly polar mixtures of methylene chloride and 
ethanol as eluent. 

(1) 3-Cyanobenzylamine is described in J . Med. Chem. . 27, 1111. 



EXAMPLE 10 

Oxalyl chloride (0.114 ml) was added drop wise to a stirred solution of HN-{3,4<iihydro-2-methyl-3- 
pivaloyloxymethy»^xoquiria2ofir^ g) \ n a mixture of 

methylene chloride (15 ml) and one drop of dimethyrformamide which had been cooled to approximately 
0°C. After an initial vigorous reaction, the pale yellow suspension was stirred at 20°C for 2 hours. The 
mixture was evaporated, the residue was resuspended in methylene chloride (15 ml) and the mixture was 
cooled to 5°C. A mixture of triethylamine (0.36 ml) and 4-fluorobenzyiamine (0.11 g) in methylene chloride 
(2 ml) was added and the clear solution was stirred at 20°C for 18 hours. The solution was washed with 
water (2x15 ml), dried <MgSCU) and evaporated. The residue was purified by column chromatography on 
silica gel using increasingly polar mixtures of ethyl acetate and petrol (b.p. 60-80°C) as eluent There was 
thus obtained H£^.4^ihydro-2-methyh^ 

amino >N^44lucrobenzyl)benzamide, as a pale yellow oil (242 mg). ~~ 

The product so obtained was dissolved in ethanol (5 ml) and aqueous 2N sodium hydroxide solution 
was added. The solution was stirred at laboratory temperature tor 2 hours. The mixture was evaporated and 
the residue was taken up in distilled water (10 ml). The mixture was acidified to pH3 by the addition of IN 
aqueous hydrochloric acid solution. The precipitate was filtered off, washed with water (3 x 5 ml), and dried 
in vacuo at 70°C for 4 hours. There were thus obtained H^^3,4^ihydro-^-^nemyl-4^oquinazofir^ 
ylmethylhN^rop-2-ynyl)amiro^ (containing 0.75 equivalents of wafer, 0.13 g), 

mp. 208-210" C. NMR Spectrum: (CDaSOCDa) 2.35 (s. 3H, CH 3 ), 3.18 (t 1H, J = 1.5 Hz, OCH), 4.32 
(broad s. 2H, CH 2 ). 4.41 (d, 2H. J =6 Hz, NHCH 2 ). 4.77(s, 2H, CH 2 ), 6.84 (d, 2H. J=8 Hz, aromatic), 7.05- 
7.17 (m. 2H. aromatic). 7.25-7.38lm, 2H. aromatic). 7.54 (d. 1H. J = 6 Hz. aromatic); 7.68 (d of d's. 1H, J=6 
and 2 Hz, aromatic). 7.75 (d. 1H. J =8 Hz, aromatic), 7.88 (d, 1*i J = 2 Hz, aromatic), 8.68 (t, 1H. J=6"Hz, 
CONHCH2); ~ ~ 

Mass Spectrum: (positive ion FAB) m/e (P + 1) 455; 
Elemental Analysis: Found C, 68.5; H, 5.4; N, 123; 
C26 H23 N4Q2F. 0.75 HjO requires C, 68.6; H, 5.0; N, 11.6% 

The p[l4-(3,4-dihydro-2-methy l-3-pivaloy toxymethyl^xcx3uirrazofin^ylmemyi)-N^ * 
benzoic acid, used as a starting material, was obtained as follows:- 

Sodium hydride (6.62 g of a 50% w/w dispersion in mineral oil) was added portion wise to a cold (0-5°C; 
ice-bath), stirred solution of 2,6<iimethylquinazolin-4-one (20.0 g) in dimethylformamide (125 ml). The 
mixture was stirred at 5°C for 1 hour. Chkxomethyl pivalate (19.8 ml) was added in one portion and trie 
creamy mixture was allowed to warm to laboratory temperature and was stirred for a further 18 hours. The 
mixture was cooled to 10°C and aqueous 1N hydrochloric acid solution was added (45 ml). Ethyl acetate 
(200 ml) was added and the organic layer was separated and combined with further ethyl acetate extracts 
(2 x 100 ml). The combined organic fractions were washed with water (3 x 200 ml), dried and evaporated. 
The residue was triturated with cold hexane and the white solid was filtered off, washed with hexane and 
dried. There was thus obtained 3-{pi>^oyloxyrr>emyl>2 f 6^imethylquinazolin-4-one (17.22 g), m.p. 95-98°C. 
NMR Spectrum: (CDCfe) 1.24 (s, 9H, 3 x CH3), 2.48 (s, 3H. ArCH 3 ), 2.63 (s. 3H. ArCHa), 6.13 (s, 2H, 
OCH 2 N). 7 £2 (d, 1H, J=8 Hz, aromatic). 7.57 (d of d*s, 1H, J = 8 and 1.5 Hz. aromatic). 8.05 (d, 1H, J = 1.5 
Hz, aromatic); ~ ~ 

Mass Spectrum: m/e <P) 288. 

The product so obtained (15.02 g) was dissolved in warm carbon tetrachloride (280 ml) and powdered 
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N-bromosuccinimide (9.8 g) and benzoyl peroxide (05 g) were added successively. The mature "assured 
vWously and healed to reflux tor 3.5 hours. The hot solution was filtered and the filtrate was evaporated to 
leave a residue which was triturated with cold hexane. The white solid was tittered off and dned. There was 
thus obtained «jroniomelhyi-2Hiw^^ 

NMR Spectrum: (CDCb) 152 (s. 9H. 3x CHa). 2.65 (s. 3H. ArCH,) 4* I (s. ^^J*"*^ 
0CH,N). 7.53 (d. 1H, J = 8.5 Hz. aromatic). 7.79 (d of d's. 1H. J = 8.5 and 2 Hz. aromatic). 857 <d, 1H. J-2 
Hz. aromatic); 

Mass Spectrum: (positive ion FAB) m/e (P + 1)367. , . 

AJteVrepethion of the above reaction steps. 2.6-mtidina (10 ml) was added to a mixture of the : product 
so obtained (39.6 g). tert-butyl p(r^(prop-2-ynyl)amino]benzoate (20.0 g) and dimemyKormam.de (280 ml). 
The solution was heatedto 70-75 5 C tor 18 hours. The brown solution was cooled to laboratory temperature 
and poured onto a mixture of ice and water (1 L). The mixture was filtered and the re^ue was washed w,th 
water (2 x 100 ml) and dried. The solid was triturated in cold diethyl ether (300 ml). The whrtes°hd 
was tittered off. washed with ether (2 x 50 ml) and dried. There was thus obtained t^utyl HN-(3 4- 

NMR Spectrum: (CDCb) 153 (s. 9H. 3 x CH 3 ). 1.55 (s. 9H. 3 x CH 3 ). 257 (tlH. J = 15 Hz/ C^CH) 2.33 (s. 
3H. ArCH,). 4.17 (broad s. 2H. CH 2 ). 4.73 (S. 2H. CH,). 6.11 (S. » I ■ 0CH 2 N)^ 6JB1 (d 2H J -8 Hz 
aromatic). 759 (d. 1H. J =8 Hz, aromatic). 7.67 (d of d's. 1H. J=8 and 1.5 Hz. aromatic). 7.87 (d. 2H. J-8 
Hz. aromatic). &18 (d, 1H. J = 15 Hz. aromatic): 
so Mass Spectrum: m/e (P) 517. . . J _ . .. „ 

%jTroduct so obtained (28 g) was added in portions to stirred trifluoroacetic ac.d (100 ml) and the 
solution was stirred at laboratory temperature under an argon atmosphere for 3 hour^ Ev ^™ te «* 
residue which was triturated under diethyl ether (350 ml). The precipitate was wa^ wrth coW 

ether (2 x 50 ml) and dried to give an off-white solid. There was thus obtained rHrH3.4-dihydro-2-rnethyl-3- 
pivaloyloxymethyM-oxoc^i^ acid (containing 07 equ,v " 

alents of trifluoroacetic acid, 21.0 g). m.p. 143°C. 

NMR Spectrum: (CDCb) 153 (S. 9H. 3 x CR3). 2.32 (t, 1H. J = 1 Hz. OCH) 2.65 (s. 3H. ArCHa 4.19 
(broad s~2H. CH*). 4.79 (s. 2H. CH,). 6.12 (s. 2H. OCH 2 N). 6.85 (d. 2H. J=8 Hz .aromatic). 7.64 (d 1H. 
J^Hz. •ornafc). 7.69 (d of tfs. 1H. J=8 and 1.5 Hz. aromatic). 758 (d. 2H. J=8 Hz, aromatic). 8.18 (d. 
30 ?H, J = 1 -5 Hz, aromatic); 

Mass Spectrum: {positive ion FAB) m/e (P + 1) 462; 
Elemental Analysis: Found C, 65X); H. 5.9; N, 8.6; 
C26H27N3O5. O.7CF3COOH requires C. 65.0; H. 55; N, a3%. 
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EXAMPLE 11 



The process described in Example 10 was repeated using the appropriate amine or sulr^>r^icte m 
n»ace of 4.nuorobenzytemine. There were thus obtained the compounds described in the f ^^ tabte ; *° 
Structures of which were confirmed by proton magnetic resonance and mass spectrometry and by 
elemental analysts. 
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TABLE VII 




| Ex. 11 | 
| Compel. No.| 
1 (Note) | 


A-Y 1 


1 x 

I 


a. p. | 
1 <°C) | 


| 1 I 


2-fluorophenyl 


1 1.5 


| 235-237 | 


1 2 | 


3-fluorophenyl 


| 0.5 


| 269-271- | 


1 3 | 


4-fluorophenyl 


1 1-5 


| 249-252 | 


1 4 1 


A-carboxymethylphenyl 


| 1.8 


| 270-274 | 


1 5 | 


4-{ 1 -carboxye t hy 1 ) phenyl 


1 1-5 


| 185-187 | 


1 * | 


4-(carboxypropyl)phenyl 


1 3 


J 290-295 | 


1 | 


2 f A-di f luorobenzyl 


1 1.5 


I 211-213 | 


1 8* | 


2,6-dif luorobenzyl 


1 1.3 


I 198-200 | 


I 9* | 


4-sulphamoylphenyl 




| 275-278 I 


1 io 


2-(4-ni trophenyl)ethyl 


| 3.8 


I 255-256 | 


1 11 


3-isoxazolylmethyl 




| 255-256 | 


I 12 + 


A-ni trophenylsulphonyl 


1 3 


| 155-160 | 
1 1 
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TABLE VII Cont'd 



|Ex. 11 1 
jCompd. No.| 
i (Note) | 


A-Y 1 ! x 

1 

1 
1 


ID . p • | 

1 <°c) I 

J [ 


1 13* | 


4-me thoxyphenylsulphonyl | 1 

i 


1 260 |. 


1 u* | 


4-fluorophenylsulphonyl | 1.8 


| 272-277. | 


1 l^ | 


1 

3-nitrophenyl 1 1-5 

1 


1 i nC one 1 

| 195-205 1 


1 16 


(2-chloropyrid-4-yl)methyl | - 

1 


| 245-246 | 


1 17 


(6-hydroxypyrid-2-yl)methyl | - 

1 


| 267-272 | 


1 18(1) 


(2-benzimidazolyl)methyl I 1 

I 1 


| salt 1 



NOTES 

* Elemental analysis shoved that the product also contained 1 

equivalent of sodium hydroxide. 

+ In these cases the appropriate arylsulphonamide vas used in 

place of an amine. The pivaloyloxymethyl protecting group vas removed 
using the folloving procedure: - 

The appropriate acylsulphonamide so obtained vas dissolved 
in methanol (50 ml) vhich had been saturated vith gaseous ammonia. 
The mixture vas stirred at laboratory temperature for 18 hours. The 
mixture vas evaporated and the residue vas purified by column 
chromatography on a reversed-phase preparative h.p.l.c. column 
(Dynamax 60 A) using decreasingly polar mixtures of methanol and 
vater as eluent. 
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(1) The product was obtained as the hydrochloride salt and 

shoved the following characteristic NMR signals (CDjSOCDj) 2.36 (s f 
3H). 3.2 (t, 1H), 4.38 (d, 2H), 4.82 (s, 2H). 6.89 (m, 2H), 7.36-8.0 
(m, 9H), 9.09 (ra f 1H). 

Information concerning the preparation of the amine starting materials is provided below:- 
(i) The preparation of 3-aminomethylisoxazole is described below:- 
Di-isobutylaluminium hydride (1.5 M in toluene, 29 mi) was added to a solution of ethyl isoxazole-3- 
carboxylate (6.1 g; Can. J. Chem., 1970. 48, 475) in toluene (20 ml) which was cooled in an ice-bath. The 
mixture was stirred at laboratory temperature for 16 hours. The analysis indicated that the reduction was 
incomplete. A second portion of di-isobutylaluminium hydride (28.8 ml) was added and the mixture was 
stirred for 16 hours. The bulk of the toluene was evaporated and the mixture was poured into a saturated 
aqueous ammonium chloride solution. The precipitate was filtered off and dried. There was thus obtained 3- 
hydroxymethylisoxazole (2.1 g). 

Thionyl chloride (4.2 ml) was added dropwise to a solution of the product so obtained in chloroform (20 ml) 
and the mixture was stirred at laboratory temperature for 1 hour. The mixture was evaporated and the crude 
3-chtoromethylisoxazole so obtained was used without further purification. The crude product was dissolved 
in dimethylacetamide (10 ml). Sodium carbonate (approx. 3 g) was added portionwise until the acidity of the 
reaction mixture was neutralised. Sodium aade (1 equivalent) was added and the mixture was stirred at 
laboratory temperature for 1.8 hours. The mixture was partitioned between ethyl acetate and water. The 
organic phase was dried (NasSCU) and evaporated. The residue was purified by column chromatography on 
silica gel using a1:1v/v mixture of methylene chloride and hexane as eluent There was thus obtained 3- 
a2idomethy!isoxazote (1.15 g). 

NMR Spectrum: (CD 3 SOCD 3 ) 4.6 (s, 2H), 6.65 (d. 1H), 8.95 (d. 1H). 

A mixture of the product so obtained. 10% palladium-on-charcoal catalyst (052 g) and ethyl acetate (10 ml) 
was stirred under an atmosphere of hydrogen for 2.5 hours. The mixture was filtered and the filtrate was 
evaporated. There was thus obtained 3-aminomethylisoxazole (0.93 g). 

. pi) The preparation of methyl 4-(4-amirophenyf)butyrate is described below:- 
Thionyl chloride (6.9 ml) was added to 4-(4-nitropheny0butyric acid (10.0 g) which was heated to reflux for 2 
hours. The dear solution was cooled and the excess of thionyl chloride was evaporated. The residue was 
dissolved in methylene chloride (25 ml) and added dropwise to a stirred mixture of methanol (7.6 ml) and 
pyridine (439 ml) in methylene chloride (100 ml) which had been cooled to -5 °C by immersion in an tee- 
bath. The mixture was stirred at 20°C for 18 hours, washed with dilute aqueous sodium bicarbonate 
solution, and with water and dried. There was thus obtained methyl 4-(4-nitrophenyl)butyrate (9.68 g). 
The material so obtained was dissolved in a mixture of methanol (200 ml) and water (100 ml) and heated to 
reflux on a steam bath. Ferrous sulphate heptahydrate (11.71 g) and iron powder (34.0 g) were added and 
the mixture was heated to reflux for 6 hours. The solution was filtered whilst hot Methanol was evaporated 
from the filtrate and the residual aqueous layer was extracted with ethyl acetate. The combined organic 
extracts were dried and evaporated to give a residue which was purified by column chromatography on 
(6*22 9 ) Bl 08109 methytene chk)li(Je e,uenl "f"" 91 ^ wa s thus obtained methyl 4-(4-aminophenyl)butyrate 

fiii) Methyl 2-(4-aminophenyl)propanoate was obtained from 2-(4-nttrophenyl)propionic acid by a 
procedure analoguous to that described immediately above. 

fiv) The preparation of 4-fluorober* enesulphonamide is described below:- 
A solution of 4-fluorobenzenesulphonyi chloride (2.0 g) in dry tetrahydrofuran (5 ml) was added dropwise to 
a cold (ice-bath), stirred solution of aqueous ammonia (S.G. 0.88, 20 ml). After the addition, stirring was 
continued for 30 minutes and the precipitated solid was filtered off, washed with water and dried in air. 
There was thus obtained 4-fluorobenzenesulphonamide (6.70 g). 

(v) r^Methoxybenzenesulphonamtde was obtained from 4-methoxybenzenesulphonyl chloride using 
the procedure described immediately above. 

(vi) The preparation of 4-aminomethyl-2-chloropyridine is described betow:- 

A mixture of 2-chloro-4-cyanopyridine (1.9 g), platinum dioxide (0.3 g), acetic anhydride (50 ml) and acetic 
acid (50 ml) was stirred under an atmosphere of hydrogen for 2 hours. The mixture was filtered and the 
filtrate was evaporated. The residue was partitioned between chloroform and dilute aqueous sodium 
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bicarbonate solution. The organic phase was dried (MgSOO and evaporated to give N-^loropyrid-4- 
ylmettiyl)acetamkJe (15 g). as an oil. 

A mixture ol the product so obtained and 6N aqueous hydrochloric acid (72 ml) was heated to reflux for 21 
hours The mixture was evaporated and the residue was triturated in a 2:1 v/v mixture of methylene chloride 
and methanol. There was thus obtained the required starting material (0.53 g). as its hydrochloride salt 
NMR Spectrum (CfcSOCD,) 4.10 (s. 2H). 7.55 (d, 1H). 7.69 (s. 1H). 8.46 (d. 1H). 8.68 (broad s 2H) 

(vii) The 2-aminomethyl-6-hydroxypyridine, used as a starting material, is descnbed in US Patent no. 



4496734. 



EXAMPLE 12 

Water (0 5 ml) and triethylamine (0.34 ml) were added to a mixture of p-[N-3.4-dihydro-2-methyl-4- 
oxoquinazolirrf-ylrnethylH^prop-a-ynyl^inolbenzoyl azide (0.15 g) and 3-aminosuccinimide <±. ^L 
is Chem Soc 1954 76. 2467; 0.14 g) in dimethylsuHoade (5 ml). The mixture was stirred at laboratory 
ie7n5e>atu7^ tor 10 days and evaporated. The residue was triturated with water. drfe-1. triturated with diethyl 
ether and dried again. There was thus obtained rHfH3.4KJihydro-2^ethyM-oxoquinazoBn-6-ylmettiyl-N- 
(prc^2-ynyl)amim)W2,5^ioxopynoridir>-3-yl)befiarfube (containing 1 equivalent of water. 0.13 g). m.p. 

20 NtTR^e^T^OCDs) 2.32 (S. 3H. CH 3 ). 25-2.7 (m. 1H). 2.8-3.0 (m. 1H). 3.17 (S. 1H. C=CH£ 4.32 
Is 2H CH 2 ) 4.79 (s. 2H. CHj). 6.85 (d. 2H. J=8 Hz. aromatic). 7.54 (d. 1H. J = 6 Hz. aromatic). 7.62-7.74 
(m. 3H. aromatic). 756 (broad s. 1H. aromatic): 8.73 (d. 1H. J = 6 Hz, CONH). 11.18 (s. 1H. CONHCO): 
Mass Spectrum: (positive Ion FAB) m/e (P + 1) 443; 
Elemental analysis: Found C. 62.7; H. 4.5: N, 14.8; 

as C2*H2iNsO«. HaO requires C. 62.4; H. 5.0; N. 15.2%. 

EXAMPLE 13 

A mixture of 6-brorw)rnethyh2-methykniir^Br^4-one (0.45 g). 2.6-lutidine (030 NP-(3- 
fluorophenyO^ethylaminobenzohydrazide (0.48 g) and dimethylacetamide (10 ml) was r»atedto80°C tor 4 
hours The mixture was cooled to laboratory temperature, poured into water (50 ml) and extracted wttietfiyi 
acetate (3 x 25 ml). The combined extracts were washed with water (2 x 25 ml), dried and evaporated to 
leave a residue which was purified by column chromatography on silica gel using '"creasir^ry polar 
mixtures of ethyl acetate and petrol (b.p. 60-80°C) as eluent There was thus obtained rfH3-flu«ophenyi>£. 
[N-(3.4-dihy*<>-2-rnethy»-4^^ (containing 15 equiv- 

rttslxSl^SOCDa): 1.15 (t 2H, J=7 Hz. CrfeCH,). 2.34 (s. 3H. CH,). 3.35-3.70 <m 3H. C«CH 
aTcH^).4.75 (broad s. 2H. CH 2 ). 6.4<Hi50(rr, SHTaTomatic and NH). 7.10-755 (m. 1H. aroma*). 
40 7.55-8.0 (m. 7H. aromatic and NH); 

Mass Spectrum (positive ion FAB): nVe (P + 1) 474; 
Elemental Analysis: Found. C. 63.4; H. 5.6: N. 14 J); 
CmHmNsOsF. 15HzO requires C. 63.6; H.5AN. 14.8%. 

The r^fluorophenylhP^mylamirK)benzohy*azide. used as a starting material, was obtained as 

* ^Tsolution df 4-nttrobenzoyl chloride (3.58 g) in methylene chloride (50 ml) was ao^dropvrise to a 
birred mixture of 3-fluorophenylhydrazine hydrochloride (3.14 g). pyridine (3.12 ml) **«^f*£ 

(50 ml) which had been cooled to 5°C. The mixture was stirred at PC for 1 hour and at 20°C for 2 hours^ 

The yellow precipitate was filtered off. washed with methylene chloride and dried. There was thus obtained 
so NM3-fluorophenyiH)-nitrobenzohydra2ide (3.25 g). 

~A solution of the" product so obtained in acetic acid (40 ml) was heated to 80°C and iron powder (726 
' a) was added portionwise. The mixture was stirred at 80°C for 2.5 hours, cooled to laboratory temperature 

and filtered. The filtrate was washed with water (3 x 50 ml), dried (MgSOO and evaporated. There was thus 

obtained NM3-fluorophenyl>-p-aminobenzohydrazide (2.29 g). 
55 UW£ procedure delcnbed in UK Patent Specification No. 2188319A for the N^kylabon of d.ethyl 

^(^amirKJbenzoylH-glutamate. the hydrazide so obtained was reacted with ethyl iodide. There was thus 

obtained the required starting material (15 g). 



so 



ss 



43 



EP 0 373 891 A2 



EXAMPLE 14 



Diphenylphosphoryl azide (0.09 ml) and triethylamine (0.12 ml) were added in turn to a solution of rW4- 
carboxytenzy.)^ 

ft*epared as desarfced in Example 2. 0.13 g, in dimethyteutfoxkL 00 nl lUrHTw^d a, 
laboratory temperature for 45 minutes. Aqueous methytemine (33% w/v; 6.05 ml) was adXTaTtri 
mixture was sbrred at laboratory temperan.ro tor 18 hours. The solution was poured U^r^S^S 

IT? ^ ^ P,t3te W3S iSOlated ' "•*•«• *» water There was thus obtS 1£hE 

d^*o.2™th^^ 

benzamide (containing 1 .3 equivalents of water, 79 mg). m jj 260-263°C ~ y r 

NMR I Spectrum: (CD^OCDa) 2.32 (s. 3H. CH 3 >. 2.77 (d. 3H, J=4 Hz, NHCHa) 317 ft. 1H J-1.5 H, 
OCH). 4.31 (broad s. 2H, CH,), 4.48 (d. 2H. J=6 Hz, NHCH,). 4.76 (s. aTO) W id 2H' J-l 
aroma*). 7.34 (d 2H J=7 Hz). 7.53 (d. 1H. J = 7 Hz, aromlBc). 7.65-7.60 (m/sH 'ZaS) "l^d £ 

J=2 Hz, aromatic) 8.32 (broad hump. 1H,NH), a72(t1H.J=6 Hz. NH)- 
Mass Spectrum (positive ion FAB): m/e (P + 1) 494; ~ 
Elemental analysis: Found C. 67 A; H. 5.6; N, 132; 
CisHjjNsOa. 1-3H 2 0 requires C. 67.5; H. 5.7; N. 13.6%. 



EXAMPLE 15 



aphenylphosphoryl az.de (0.55 ml) and triethylamine (1.3 ml) were added in turn to a mixture of r>TN- 

nrbobenzylamine hydrochloride (0.66 g) and dimethylacetamide (4 ml) and the mlxS was^LJa * 
laboratory temperature for 16 hours. The mixture was evaporated and the «Wj?Ej£h S 

EJTVT!^ c a n ? ^ at ^ eous ^ ■*»» ™° extracted with e^SS T^e^ 
extract was dned (MgSO,) and evaporated to give a second portion of crude product. The mSTrf 
product were combined and purified by column chromatography on sifica gel uWinc^LS^lS 
m|xturesof methylene chloride and ethanol as eluent The product was puSHT^EE 
chromatography on a reversed-phase ftpj*. column (Dynamax) eluting wrH 17Z ZZTS, 
TZ^ 'J^ "2. ""re was thus obtained p-[^3,4K J ihy d r^et h y.^l^rnX y t 

(containing 03 e?uivale^ of 
tnfluoroacetic acid. 0.165 g). m^.258-262°C (decomposes); equivalents of 

Elemental Analysis: Found C, 584); H, 4.0; N, 13.9; 

Cj/HjjNtOs. 03 CFaCCfeH requires C. 583; H. 4.0; N. 14.9% 

UB Ji jS^^llT^^ acid 
used as a starting material, was obtained as follows:- ~ u '- 

A mixture of methyl 4-arriir»-2-nrtrobenzoate (10.6 g: Chem. Abs 98. 143133al jcj,^ /fl<j4 „.. 

S£ »^ ^ T Ure C00, ° d to temperature and partitioned betweTeZ 

acetate and water. The organic phase was dried (M9SO4) and evaporated. The Residue waV«Xdbv 
colu^ chromatography onstica gel using methylene chloride as eluent There was thus c£ai£ 
2-nrtro-4-(prop-2-ynylamino)ben2oate (658 g). mjf>. 134-135°C. ^ 

tTTt?. *.?** 0n n <2 0) ** eBtor 80 obtained - ^bromomethyhS^hydr^-n^tauiriazolirHt- 
one (2.6 g). 2,6-lubd.ne (2^ and dimethylacetamide (10 ml) was heated to 8o4 for 4 w332£e 

W3S ^ to S b !^ ry ; empe,atUre ^ P^ 0 "^ ethyl acetate and waL. TrTorgS c 

^Zf^tT^ T " d Wap0rated - residue was triturated in ethyl 

methyl P^H3-4-«Mi*^^ 

-nfl^^J? ^J"^* 80 0btained ' 1N ^ ueous "V*oxide solution (18.5 ml) and ethanol 

(18.5 m.) was stirred at laboratory temperature for 2 hours. The mixture was concentrated by eva^ationTo 
a volume of approximated 10 ml and acidified to pHI by the addition of 2N aqueous S*5S?S£' 

s^rr^ 



EXAMPLE 16 
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The process described in Example 1 was repeated except that 6-aminomethy»-3.4-dihydro-2-methyl-3- 
pivaloytoxymethylquina20lin-4-one was used in place of 3-aminomethylpyridine. There was thus obtained p 
[^3,4^ihydro-2Hne%l^xw}ui^^ 

3^rvaJoyloxymethylqiiinazoli^^ (containing 1 equivalent of water, 96%), m.p. 191- 

193°C (Example 16, Compound No. 1). t . IA 

A mixture of a portion (0.253 g) of the product so obtained, 1N aqueous sodium hydroxide solution (4 
ml) and ethanoi (12 ml) was stirred at laboratory temperature for 2 hours. The mixture was neutralised by 
the addition of 1N aqueous hydrochloric acid solution and the precipitate so formed was isolated, washed 
with water and with acetone and dried. There was thus obtained r^-<3.4^ihydrch2-me^ 
6-ylmeftylhN-<pr^ 

(containing 07 equivalents of acetone and 0.8 equivalents of sodium hydroxide. 0.169 g), m.p. 284-294°C. 
NMR Spectrum: (CDsSOCDa) 2.34 (s. 6H), 3.17 (s. 1H, OCH), 4.32 (s, 2H, CH^OCH). 4.54 (d. 2H, 
NHCH 2 ). 4.77 (s. 2H), 6.86-7.97 (m, 10H. aromatic). 8.79 (t, 1H, CONH). (Example 16, Compound No. 2). 

TtoVamirKOTetbyl-3,4-dihydr^^ used as a starting ma- 

terial, was obtained as follows:- 

Using the procedures described in the second and third paragraphs of Note (v), in the portion of 
Example 6 which is concerned with the preparation of starting materials. 64)romomethy»-3.4-dihydro-2- 
methyh3-prvaloytoxymethylquina2olirM-one was reacted with potassium phthafimide and the resultant 
phthaiimide was treated with hydrazine hydrate. There was thus obtained the required starting material, as 
its hydrochloride salt, in 75% yield. The salt so formed (5.6 g) was dissolved in water (20 ml) and the 
solution was basified to pH8 by the addition of 2N aqueous sodium hydroxide solution. The mixture was 
extracted with ethyl acetate <3 x 30 ml). The combined extracts were dried (MgSO*) and evaporated. There 
was thus obtained the required free base starting material (1 .04 g). 



EXAMPLE 17 



The process described in Example 1 was repeated except that 6-amiaomethyh3,4-<lihydn>3- 
pivatoyloxymethylquinazoUn-4-one was used in place of 3-aminomethylpyridine. There was thus obtained £- 
[N-(3 4^ihydro-2^ethyl-4^xoquinazofi 

r^aloyloxymemylquir^olin^ylme%l)ben2amide (48%). m.p. 165-168°C {Example 17. Compound No. 1>. 

A mixture of the product so obtained (0.18 g). 1N aqueous sodium hydroxide solution (23 ml) and 
ethanoi (8 ml) was stirred at laboratory temperature for 16 hours. The bulk of the ethanoi was evaporated, 
water (15 ml) was added and the mixture was acidified to pH5 by the addition of 2N aqueous hydrochloric 
actd solution. The gelatinous precipitate so formed was isolated by centrifugation. washed with water and 
dried The crude product (0.21 g) so obtained was purified by column chromatography on silica gel using 
increasingly polar mixtures of methylene chloride and ethanoi as ehient There was thus obtained £-{N-<3.4- 
dihydro^2-methyl-4<>x(X}uir^^ ft _ 

ylmethyl)benzamide (containing 025 equivalents of water and 1.5 equivalents of sodium hydroxide. 0.066 

NMF^pecfrum (CDgSOCDs) 2.37 (s. 3H). 3.18 (s. 1H. C=CH). 4.32 (s. 2H. CtfcC-C). 4.57 (d. 2H. HHOk), 
4 80 (Si 2H. ArCHz), 6.87 «J. 2H, aromatic). 7.56-8.06 (m. 9H. aromatic). &83 (hump. 1H). (Example 17. 

Compound No. 2). • „. : i 

The &^,nom^^.A^hydto-^^\o^n^mk^\^o^iY^^, used as a starting nrwlenai. was 
obtained from eHDromomethyW^ihydro-O-pivatoytoxymethy^uir^olir^^^ne (J. Med. Chem.. 1889. 32. 
847) using the procedure described In Note (x) below Table (V in Example 6 i.e. reaction with sodium az.de 
and reduction of the azide so formed by hydrogenation. The reaction of the 6-brorr.ornethyl derivative 
carried out at laboratory temperature for 2.5 hours. The required starting material was obtained in 88% 
yield, as a white foam. 

EXAMPLE 18 

The process described in Example 10 was repeated except that 6-aminomethyt-3.4-dihydro-2.3- 
i dimethytqutnazolin-4-one was used in place of 4-tluorobenzylamine. There was thus obtained HN-(3.4- 
dihy*o-2^ethyW<)xoquinazolir^ylmeth^^ 

oxoOArinazonrve-ylmerhyObenzamide (containing 2 equivalents of water. 24%). mp. 210-211°C. 

The 6-aminomethyl-3.4^ihydro-2^imemylquir^oRn-4-one. used as a starting matenal. was obtained 
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from 3 t 4^ihydro-2,3.6-trimethylquina2olin-4-one, as an oily solid in 25% overall yield, using the procedure 
described in Note (xiii) below Table IV in Example 6. 



EXAMLE 19 



6-Bromomethyh3.4Kfihydro-2-methylquiria2olin-4-one (0.56 g) and 2,6-lutidine (0.35 ml) were added in 
turn to a solution of ^3-nitrobenzyl}-5-metM (0 4 3 g) in N-methylpyrrolidin- 

2-one (5 ml) and the mixture was heated to 90°C for 4 hours. The mixture was pouredlnto water (50 ml) 
and the resultant mixture was extracted with ethyl acetate. The organic phase was washed with water dried 
(NasSOO and evaporated. The residue was purified by column chromatography on silica gel using ethyl 
acetate and then a 19:1 v/V mixture of ethyl acetate and methanol as eluent There was thus obtained 54N- 
(3 ( 4^ihydro-2^ethyl^xoquina20lin^ thiODhene-2-carho7- 
amide (0.055 g), m.p. 155-158°C. ~ " 

The ^^itrobenzyl>5-memylaminomiophene-2<ait)oxamide, used as a starting materia was obtained 
as follows:- 

Triethylamine (2 ml), diphenylphosphoryl azide (2.5 ml) and 3-nitrobenzylamine (1 J2. g) were each 
added in turn to a solution of 5-(^^-butoxycarbonykN™ ^ 6 (1 ^ 5 } 

in dimethylformamide (30 ml) and the mixture was stirred at laboratory temperature for 18 hours The 
mixture was poured into water (200 ml) and extracted with ethyl acetate (4 x 100 ml) The combined 
extracts were dried (Na^) and evaporated. The residue was purified by column chromatography using a 
4:1 v/v mixture of hexane and ethyl acetate as eluent. There was thus obtained 5-(N-tert-butoxycarbony»-N- 
memylaminoh^3-nitroben2yJ)thiopherie-2^rtx)xamide (1 .95 g). as a yellow solid. 

A portion (1 g) of the product so obtained was dissolved in trifluoroacetic acid (20 ml) and the solution 
was stirred at laboratory temperature for 2 hours. The solution was evaporated and the residue was 
partitioned between ethyl acetate and a saturated aqueous sodium bicarbonate solution. The organic phase 
was dried (NazSCU) and evaporated. The residue was purified by column chromatography using a 4:1 wV 
mixture of hexane and ethyl acetate as eluent There was thus obtained the required starting material (0.43 
g), as an oil. 



EXAMPLE 20 



The process described in Example 10 was repeated except that 2-[N-(4-hydroxypyrimidin-2-ylamino)- 
ethyl]amine was used in place of 4-fluorobenzylamine. There was thus obtained fHN-(3.4-dihydn>2-methyl- 
4^xoquiruizolin^ylmethyl^^ 
80% yield. m4>.> 300°C (decomposes). " 

NMR Spectrum: (CDaSOCDa) 2.33 (s, 3H). 3.18 (s, 1H), 3.40 (s. 4H), 4.32 (s. 2H), 4.78 (s, 2H). 5.53 (m. 1H), 
6.8-8.2 (m, 9H). 

The 2-[^4^ydro>cypyrimi used as a starting material, was obtained as 

follows:- 

A mixture of 4-hydroxy-2-methyrthiopyrimidine (18.5 g) and 2-(benzyloxycarbonylafnino)ethylamine 
(27.2 q) was heated to 140°C for 2 hours. Ethyl acetate (200 ml) was added and the precipitate was filtered 
off. There was thus obtained 242Kbenzyloxycarbonyiam™^ (2 ^ 7 fl) m 

145-146°C (recrystallised from isopropanol). 

A mixture or a portion (9.8 g) of the product so obtained, ammonium formate (4.3 g). 10% p^adiumon- 
charcoal catalyst (1 g) and methanol (130 ml) was stirred at laboratory temperature lor 18 hours. The 
mixture was filtered and the filtrate was evaporated to give the required starting material. 



EXAMPLE 21 

The process described in Example 12 was repeated except that 3-aminoglutarimide (J. Amer. Chem 
Soc., 1957. 79, 3767) was used in place of 3-aminosuccinimide. The crude reaction pnxiuct^5spu7rfedb7 
column chromatography on reversed-phase silica gel (Dynamax) using a 40:60:0.2 v/v mixture of methanol- 
water: trifluoroacetic add as eluent There was thus obtained p-tN^^ihyd^-methyl-^xoquinazolirh^ 
ylme%lhN-(prop-2-ynyl)aminohN-{2, 6^ioxopiperidin-3-yDbe7cim»de (containing 1.3 equivalents of 
trifluoroacetic acid, 32%), m.p. 161-168°C. 
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NMR Spectrum: (CDaSOCDa) 2.02 <m. 2H). 2.40 (s. 3H) f 2.52 (m. 1H). 2.77 (m. 1H). 3.18 (t 1H). 4.33 (t. 
2H), 4.72 (m. 1H), 4.83 (s. 2H), 6.86 (d. 2H). 7.56 (d. 1H), 7.71 (d. 2H), 7.72 <g. 1H). 8.01 (d. 1H), &39 (d. 
1H), 10.77 <s.1H); 

Mass Spectrum: (positive ion FAB) m/e (P + 1) 458; 
5 Elemental Analysis: Found C. 54.8; H, 4.2; N, 11.4; 

C25H 2 3N 5 04. 1.3CF 3 C02H requires C, 54.7; H, 4.0; N, 11.6%. 



EXAMPLE 22 

,0 Using the procedure described in Example 10. r>[^(3.4Kiihydro-3^ivato^^ 

ylmemyl>-N-(pror>2-ynyl)aminoJben20ic acid was reacted with 3-nitroben2ylamine to give [NK3.4-dihydro-4- 
oxoquiriazolir^ylm^^ (containing 1 equivalent of wa- 

ter. 56%). mp. 197-1 99°C. ^ 

15 The p-[N-a4-dihydro-3^valoyloxy^^ 

acid used as astarting material, was obtained by reacting 6-bromomethyl-3.4-dihydro-3-pivaioyloxymethy^ 
qujnazofin-4-one [UK Patent Specification No. 2175903B] with tert-butyl p-(pror>2-ynylamino)benzoate and 
by treating the resultant product with trifluoroacetic acid. There was thus obtained the required starting 
material in 53% yield, m.p. 93-96°C. 



EXAMPLE 23 

Using the procedure described in Example 10, r>{-^(3/Hiihydro-3i>tva^^ 
25 6-ylmethyl)-N-(prop-2-ynyl)amino]ben20ic ackJ was reacted with 3-aminomethylpyridine to give p-{N-<3.4- 
dihydro-4«Jxoquiri^^^ (containing 45 

equivalents of water. 61%). m.p. 137-139°C. 



30 EXAMPLE 24 

The process described in Example 5 was repeated except that ^cyar»methylhr^mytamine was 
used in place of 3-nitrobenzyl alcohol The reaction mixture was stirred at laboratory temperature for 16 
hours The mixture was evaporated and the residue was purified by column chromatography on silica gel 
35 using increasingly polar mixtures of methylene chloride and ethanol as eluent There was thus obtained p- 
[N-(3 4KjihydiT>-2-methyl-4*)xoquinazoli 

methylbenzamide (68%), m.p. 214-215°C, and p+r^.4^ihydro-2^^ 

(pror>2-ynyl)amino>N43-(r»exahydro-2^ (containing 05 equivalents of wa- 

ter, 23%), m.p. 208 : 210 o C, (this product arising from reaction ot the benzoyl azide with 1,Miazatwcycto- 
40 [5.4.0]undec-7-ene). 

EXAMPLE 25 
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SO 



Using the procedure described in Example 5. r>l^(3.4Kjihydro-2^ethy^ 
N-methylamlno]benzoyi azide was treated with L-hiitidine. The mixture was stirred at laboratory tempera- 
ture for 16 hours. The mixture was evaporated, the residue was dissolved in water and the solution was. 
acidified to pH4 by the addition of 2N aqueous hydrochloric acid. The precipitate so formed was isolated by 
centrifugation and purified by column chromatography on silica gel using a 9:1 v/v mixture of chloroform 
and methanol as eluent. There were thus obtained r>W3.4^ihydro^-f^ 

N^ethylamirK>W3Khex^ (containing 1.8 equivalents of water; 

15%), m-p. 155-157°C. (the product arising from reaction of the benzoyl azide with 1 ,&-diazabicycio[5.4:0}- 
undec-7-ene). 
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EXAMPLE 26 



Using the procedure described in Example 10, p+^3.4^hydro-7-fluo^ 
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4^)xoquinazolin^ylmethyl)-N-(prop-2-ynyl)amino]ben2CMC acid was reacted with 3-nitrobenzylamine. There 
was thus obtained p4N^3,4^ihydro-7-fluoro-2-m 

(3-nitrobenzyl)benzarnide (containing 1.5 equivalents of water. 76%, m.p. 235-237°cT ~ 
The p^[-N^3 t 4-dihydro-7-fluoro-2-methyl-a-pivaJoyk>xymethyl 4-oxoquinazolin-6-ylmethyl)-N-(prop-2- 

ynyl)amino]benzoic acid, used as a starting materia), was obtained as follows:- ~~ 

3,4-Dihydro-7-fiuoro-2,6-dimethylquina20lin-4-one was prepared from 3-fluoro-4-methyIacetanilide using 

the procedure described in UK Patent Specification No. 2202847A for the preparation of 3,4-dihydro-2,6,7- 

trimethylquinazolin-4-one from 3,4-dimethylacetanilide. 

Using the procedure described in the four paragraphs of the portion of Example 10 which is concerned 

with the preparation of starting materials, the product so obtained was converted in 15% yield to p-[-N-(3,4- 

dihydro-7-nuoro-2-me%W3-pi\raioyloxym 

acid, m.p. 173-174°C. " 



EXAMPLE 27 

The procedure described in Example 28 was repeated except that 3-aminomethylpyridine was used in 
place of 3-nitrobenzylamine. There was thus obtained p-[N-(3,4-dihydro-7-fluoro-2HTO 
ylmethyl)-N-(pcop-2-ynyl)amino (containing one equivalent of water), m.p. 

251-253°C. ~~ 

The procedure described immediately above was repeated except that 3-cyanobenzylamine was used 
in place of 3-aminomethyipyridine. There was thus obtained ^3^;yanobenzyl)-p^N-(3 i 4-dih^ 
me%M^xoquinazolir>-6-ylme%l)-^^ (cxwTtaining~075 equivalents of water), 

m.p. 232°C. 



EXAMPLE 28 

Using the procedure described in Example 10, p-tN-0,4-dihydro-2-methyl-4-oxo-3- 
pivaloytoxymethyk}uirwolir>^ylm^ was reacted with 3-nitroben- 

zylamine to give p-IN-^^ihydro^-meth^^ 

nitrobenzyOberizamidelcontaining 1 equivalent of water) in 46% yield, m.p. 230-232°C. ~~ 

The p^H3,4-dihydro-2-methyl^ 
aminoJbenzokTacid, used as a starting material, was obtained by reacting &-bromomethyf-3,4-dihydro-3- 
prvaloykMcymethylquinazorin-4-one [UK Patent Specification No. 2175903B] with tert-butyl p-{2-acetox- 
yethylamino)benzoate [prepared by the reaction of tert-butyl p- aminobenzoate with 2-acetoxyethyl bromide, 
and by treating the resultant product with trrfluoroacetic acidT There was thus obtained the required starting 
material as a foam. 



EXAMPLE 29 

Using the procedure described in Example 10, p-[N^3,4^ihydn>2-methyl-4-oxo-3- 

pivaJoylcocymethylquinazorirv^yrme^ acid was reacted with 3- 
cyanobenzylamine to give ^3-cyanc>befizy0-p4f^,4-dm^ 

hydroxy ethyl)aminc)benzamide, m.p. 11 0-11 2°C7as a foam. . 



EXAMPLE 30 

The procedure described in Example 10 was repeated except that 2-aminomethylquinoxaline was used 
in place of 4-fluorobenzylamine. There was thus obtained H^P^ihydro^^ethyl-S-pivaloy toxymethy^ 
oxoquinazofir^ylmethylH^ro^ in 23% yield, m.p. 

126?C. 

The 2-aminomethylquinoxaline, used as a starting material, was obtained from 2-bromomethylquinox- 
aline using the procedure described in Note (2) below Table I in Example 1. 
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EXAMPLE 31 



Using the procedure described in Example 1, o-amirK^-^(3.4^ihydro-2HnethyMK.xoc^.^n^ 
vlm e thyjNKprop-2-ynyl)amirK)]ben2oic acid was readed with ^nrtrobenzylamine to give o-arn.no-HN^ ( ^ 

* eW Tte^a^o^N^3.4^ihydro-2^^ acid, 
used as a starting~m7terial, was obtained as foltows:- 

A mixture of methyl M^3.4<iihydro-2-meth y M- oxr^uinazor.n-6-ylmethy l>t^rop-2-yii y l)am^- 
nrtrobenzoate (0.3 g). activated iron powder [1-24 g; activated by stirring a mixture of iron powder and 2N 
™T^ochtoric acid solution for 5 minutes, filtering the mixture and washing the iron wrth methanoj 
meSTomO and concentrated hydrochtoric acid (20 drops) was heated to reflux for ^-nute,^ 
mixture was cooled to laboratory temperature and partitioned between ethyl acetate and a saturated 
aqueous sodium bicarbonate solution- The organic phase was washed with water, dned and abated. 
The residue was purified by column chromatography on silica gel using in CT eas,ng^lar ^res ^ 
methylene chloride and methanol as eluenL There was thus obtained methyl c-ammo^N (3.4KJ.hydro-2- 
inemvl^xcwuinazo0n*yimethyl)-NKpror>2-ynyl)air«no]benzoate (0.1 g, 36%). 

A mtSTof the product so obtained. IN aqueous sodium hydroxide solution (0.72 ml) and propano. 0 
ml) was heated to 80°C for 30 minutes. The mixture was evaporated, water (2 ml) was added and the 
mixture was acidified to pH 35 by the addition of 2N aqueous hydrochloric acid solution. The precjprtate 
was isolated by centrifugation and dried. There was thus obtained the required starting material (0.9 g. 
94%). 



EXAMPLE 32 

The procedure described in Example 5 was repeated except that 3-aminomethylpyridine^oxide (J. 
... 1M7 of, 22221 was used In place of 3-nitrobenzyl alcohol. The reaction mixture was 

^rl^^ the solution was acidified to pH5 by ^ add^n of 2N 

30 ££Z rUicS* acid solution. The precipitate was filtered off. d** and ^*J>^™ 
chromatography using increasingty polar mixtures of methylene chloride and ethanol as eluent Therewas 
SuT cSned p-r^/WT^^ 
oxidopyrio^ylmemyl)ben^mide (0.60 g, 66%). m.p. 170-171°C. 
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EXAMPLE 33 
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A mixture of perrtafhwrophenvl.ri^ 
mvl^r^Z-ynSnolbenzoateToJg). 4-ammomethyl-2-hydroxypyridme (0:081 g). tneth.ylam.ne (0.t9 
Sj^aW^^oL (1 drop) and dimethyHormamide (40 ml) was stirred at laborat«ytempera^re 
^^ouTr^r^ wis evaporated and the residue was triturated in diethyl ether. There was thus 

N^P4ivdroxvDvrid-4-vlrnethy hbenzamkie in quantitative yield, m.p- 1 45°C. . . . , 

- r^ oX prodi^ obtained, a saturated aqueous ammonium hydroxide solubc^m^and 
metn^noT^ ml) wi stirred at laboratory temperature lor 16 hours. The mixture ^ c^^ated by 
Ration of the methanol. The precipitate was filtered off and dried. There was ^J^ 0 ^'!!^ n ^^^ 

WThT^W. 1H). 6.87 (d. 2H), 7.27 (d. 1H). 7.53 (d. 1H). 75 (d of tfs. IH). 7.76 (d. 2H). 757 (S. 1H). 8.63 
ihmads 1H) 11 32 (broad s.1H), 12.13 (broad S.1H). . . ■ 

* t! pentaflSopheny. pWSyWftyd^^ 

, r ^ 0 wnvi\aminolben2oate used as a starting material, was obtained as follows:- 

^cyd E^^ (6-18 S ). was Sded to a suspension of ^^^^^ 
riJXt*n«^^ acid (13.83 g) in ethyl acetate (450 ml) and the mature 

wT^eTaSa^^P^rature for 18 hours. The mixture was filtered and the filtrate was evaporated 
The Sot was pSd by column chromatography on silica gel using a 1:1 vA, mixture oH *«ne and 
Zi\ acetate as eluenL There was thus obtained the required starting matenal (135 g). m*. 143-144»C. 
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The 4-aminomethyl-2-hydroxypyridine, used as a starting material, was obtained as follows:- 
A mixture of 2-chloro-4-cyanopyridirie (7.7 g), platinum dioxide (1 .1 g), acetic anhydride {77 ml) and 
acetic acid {77 ml) was stirred at laboratory temperature under an atmosphere of hydrogen for five hours. 
The mixture was filtered and the filtrate was evaporated. The residue was purified by column chromatog- 
raphy using increasingly polar mixtures of hexane and ethyl acetate as eluent There was thus obtained 4- 
acetamidomethyl-2-chloropyridine (2.4 g). m.p. 83°C. 

A mixture of a portion (1 .6 g) of the product so obtained and concentrated hydrochloric acid (20 ml) was 
heated to reflux for four days. The mixture was evaporated to give the required starting material (1.1 g, 
recrystallised from ethanol). 

NMR Spectrum (CD3SOCD3) 3.89 (q, 2H), 6.42 <d. 1 H), 6.52 (5, 1 H), 7.49 (d. 1 H), 8.68 (broad s. 3H). 



EXAMPLE 34 

The procedure described in Example 33 was repeated except that 3-aminomethyl-6-hydroxypyridine 
was used in place of 4-aminomethyl-2-hydroxypyridine. There was thus obtained p-[N-(3,4-dihydro-2- 
methyh4-oxoquinazoHn-6-ylmethy^ in 64% 

yield, m.p. 258°C. 

The 3-aminomethyH>-hydroxypyridine, used as a starting material, was obtained from 3-cyano-6- 
methoxypyridine using the procedure described in the portion of Example 33 which is concerned with the 
preparation of 4-aminomethyl-2-hydroxypyridine except that, in the second step described therein, 48% 
aqueous hydrobromic acid was used in place of concentrated hydrochloric acid. There was thus obtained 
the required starting material, as the hydrobromide salt, m.p. 239°C. 



EXAMPLE 35 

The procedure described in Example 5 was repeated except that 4-amiruxTiethylpiperidine was used in 
place of 3-nitrobenzyl alcohol to give r^N-(3,4-dihydro-2-methyl-4-oxoquina2olin-6- ylmethyl}-N-(prop-2- 
yny1)amirwhN-(piperidin-^ (containing 3.5 equivalents of water), m.p. 13f>1 33°C 

(decomposes). 



EXAMPLE 36 

The procedure described in Example 5 was repeated except that 2-aminomethyl-N-ethylpyrrolidine was 
used in place of 3-nrtrobenzyl alcohol. There was thus obtained p4r^3',4-dihydrcK2-merJiyl-4-oxo^ 
6-ylmethyl)-r^ror>2-ynyl)aminoh^ (containing 1.3 equivalents of 

water), m.p."l39-143°C (decomposes) - " 



EXAMPLE 37 

The following illustrate representative pharmaceutical dosage forms containing the compound of formula 
I, or a pharmaceutically-acceptable salt salt the rot (hereafter compound X), for therapeutic or prophylactic 
use in humans:- 



(a) Tablet I 


mgAablet 


Compound X.».. 


100 


Lactose Ph.Eur 


182.75 


Croscarmellose sodium 


12.0 


Maize starch paste (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 



50 



(b) Tablet 11 


mg/tabtet 


Compound X..... 
Lactose Ph.Eur — 
Croscarmeltose sodium..;.. 
Maize starch 

Polyvinylpyrrolidone (5% w/v paste) 

Magnesium stearate-.- 


50 

223.75 
6.0 
15.0 

3.0 






(c> Tablet M 


mg/tablet 


Compound X..-. 
Lactose Ph.Eur..... 
Croscarmenose sodium..... 

Maize starch paste (5% w/v paste) 

Magnesium stearale — 


1.0 
9325 
4.0 
0.75 
1.0 



(d) Capsule 


mg/capsute 


Compound X....- 
Lactose Ph.Eur — 
Magnesium stearate — 


10 mg 
488.5 
1.5 



(e) Injection I 


(50 

rng/ml) j 


Compound X-.-. 

1M Sodium hydroxide sotutow 

0.1 M Hydrochloric acid (to adjust pH to 7.6) 

Polyethylene glycol 400— 


5.0% w/v 
15.0% w/v 

4.5% w/v 


Water tor injection to 100% , ' 



(!) Injection II 


(10 | 
mg/ml) 1 


Compound X — 

Sodium phosphate BP. — 

n 1M Sodium hydroxide solution..... 


1 .0% w/v \ 
3.6% w/v 
15.0% w/v 


Water for injection to nxr*> . 1 
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(q) Injection III 


(1mg/ml, 
buffered to 
prro) 


5 


Compound X 


0.1% w/v 




Sodium phosphate BP 


2.26% w/v 




Citric acid 


0.38% w/v 




Polyethylene glycol 400 


3.5% w/v 


10 


Water for injection to 100% 



The above formulations may be obtained by conventional procedures well known in the pharmaceutical art 
The tablets (a) to (c) may be enteric coated by conventional means, for example to provide a coatinq of 
is cellulose acetate phfciaiate. 



CHEMICAL FORMULAE 

20 

1 



25 



30 



35 



40 



45 



50 
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Claims 

1. A quinazoline of the formula I 
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wherein R 1 is hydrogen or amino, or alkyl or alkoxy each of up to 6 carbon atoms; 

or fV is alkyl of up to 3 carbon atoms which bears a hydroxy substituent, or which bears one, two or three 
fluoro substituents; 

or R 1 is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carbon atoms; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 

from halogeno and from alkyl and alkoxy each of up to 3 carbon atoms; 

wherein R 2 is hydrogen, alkyl. aJkenyl, alkynyl, hydroxyaikyl, halogenoalkyl or cyanoaikyl each of up to 6 
carbon atoms; 

wherein Ar is phenylene or heterocyctene which may be unsubstituted or may bear one or two substituents 
selected from halogeno, hydroxy, amino and nitro, and from alkyl, alkoxy and halogenoalkyl each of up to 3 
carbon atoms; 

wherein L is a group of the formula -CO.NH-, -NH.CO-, -CCLNR 3 -, -NR 3 .CO-, -CH = CH-, -CH 2 f>. -OCH2-, 
-CH2S-. -SCH 2 -, -CO.CH 2 -, -CH 2 .COor -CO.O-, wherein R 3 is alkyl of up to 6 carbon atoms; and 
wherein Y is ary) or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 
hydrogenated derivative thereof; or 

Y is a group of the formula -A-Y' in which A is alkylene, cycloalkylene, alkenytene or alkynylene each of up 
to 6 carbon atoms, and Y 1 is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof; wherein one constituent methylene group in A may* be 
replaced by an oxy, thio, sulphinyl, sulphonyl or imino group or an alkylimino group of up to 6 carbon 
atoms; 

and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy, oxo, amino, nitro, cyano. rjarbarnoyl. 
sulphamoyl, carboxy and halogeno, from alkyl, aikylamino, diaikylamino. N-alkytearbarnoyl, N.N-dialkylcar- 
bamoyl. alkoxycarbonyl, alkanoyloxyalkyl, alkyffliio, alkyteulphinyl, alkylsulphonyl, alkoxy, TuSbgenoalkyl, 
hydroxyaikyl, aminoalkyl, alkylaminoalkyl. dialkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl. carbamoyl 
kyl. N-aJkyk^rbamoylalkyl and N.rWiaBcylcarbamoylaJkyl each of up to 6 carbon atoms and from phenyl, 
pyridyl and phenylaJkyl of up to 10 carbon atoms, and wherein each of said phenyl or phenylalkyl groups' 
may bear a substituent selected from halogeno and nitro. and from alkyl and aficoxy each of up to 3 carbon 
atoms; 

or a pharmaceuticaJly-acceptable salt thereof; 

provided that when R 1 is hydrogen or amino, or alkyj of up to 6 carbon atoms, and L is a group of the 
formula -CONH-, then Y is not tetrazolyl. 

2. A quinazoline of the formula I as claimed in claim 1 wherein R 1 is hydrogen or amino, or methyl, 
ethyl, methoxy or fluoromethyl; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
from fluoro, chloro, methyl and methoxy; 

wherein R 2 is methyl, ethyl, propyl, prop-2-enyl, prop-2-ynyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-fluoroethyl, 
2-bromoethyl or cyanomethyl; 

wherein Ar is 1,4-phenylene. thienylene, pyridylene, pyrimidinylene or thiazofylene which is unsubstituted or 
which bears a substituent selected from fluoro, chloro, bromo, hydroxy, amino, nitro, methyl, methoxy and 
trifluoromethyl; 

wherein L is a group of the formula -CO.NH-. -CO.NR 3 - or -CO.O-, wherein R 3 is methyl or ethyl; and 

Y is phenyl, 2,5-dioxopyrrolidinyl or 2,6-dioxopiperidinyl, or Y is a group of the formula -A-Y 1 in which A is 
methylene, ethylene, ethylidine. trimethylene. propylidene, propylene, butylidene, isobutylidene or 
tetramethylene and Y 1 is phenyl, furyl, thienyl, pyridyl, quinolyl, isoquinolyl, pyrazinyl, pyrimidinyl, 
quinazolinyl, pyrida2inyl, indoryl, imidazoryl. benzimidazoryl, pyrazolyl, indazolyl, oxazolyl, isoxazolyl, 
thiazolyl, 1 2 ,3-triazolyl, 1 ,2,4-triazolyl, tetrazolyl or hexahydrr>2-oxoazepin-1-yl; 

wherein one constituent methylene group in A may be replaced by a thio, suiphinyi, sulphonyl or imino 
group; and 
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wherein each of said phenyl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy, oxo. amino, nitro. cyano. carbamoyl, 
sutohamoyl, carboxy. fluoro. chloro. bromo. methyl, ethyl, methylamino. ethylamino. dimethylam.no. 
diethylamino N-memylcarbamoyl. M^thytearbamoyl. N.N-dimethytearbamoyl. N.N-diethylcarbamoyl. 

s methoxycarbonyT. ethoxycarbonyl. tert-butoxycarbonyl. isobutyrytoxy methyl, pivaloyloxymethyl. methylthio. 
ethylthio. methylsulphinyl. ethysulphinyl. methylsulphonyl, ethylsulphonyl. methoxy. ethoxy, trifluoromethyl. 
carboxymetnyl. 1 -carboxy ethyl. 2-carboxyethyl. 3-carboxypropyl. carbamoylmethyl. N-methykarbamoyl- 
methyl. N.N-dirr»thytearbamoylrnethyl. phenyl, pyridyl. benzyl, phenethyl or phenylpropyl. and wherein any 
phenyl group within said substituents may bear a substituent selected from fluoro. chloro. bromo. nitro. 

jo methyl, ethyl, methoxy and ethoxy; 

or a pharmaceutically-acceptable salt thereof. 

3. A quinazoHne of the formula I as claimed in claim 1 wherein R 1 is amino, methyl, methoxy or 

fluorometrryt. , _ _ , _ . 

wherein the quinazofine ring may bear no further substituents or may bear one further substituent selected 

15 from fluoro. chloro. methyl and methoxy; 

wherein R 2 is methyl, ethyl, prop-2-enyl or prop-2-ynyl; 

wherein Ar is 1 .4-phenylene. thienylene. pyridytene or thiazolylene which is unsubstituted or which bears a 
fluoro or nitro substituent: 

wherein L is a group of the formula -CO.NH- or -CO. 0-; and 
» Y is phenyl or Y is a group of the formula -ArY* in which A is methylene, ethylene, ethylidene. trimethylene. 

propyfidene". propylene or isoburylidene and Y 1 is phenyl. 2-thtenyl. 2-pyridyl. 3-pyridyl. 4-pyridyl. 3- 

quinolyl 4-quinolyl. frquinoryl, 2-pyrimidinyl. 4-pyrimidinyl. 6-quinazofinyl. 3-indolyl. Umidazolyl. 2im- 

idazolyl. 4-imidazofyt. 2-benzJmidazolyl. 2-thiazotyl. 5-thlazotyl. 1.2.4-triazoM-yl. 1.2.4-triazol-3-yl or tetrazol- 

5-yl. or Y is phenyteutphonyl; and 
25 wherein each of said phenyl of heteroaryl groups may be unsubstituted or may bear up to three 

substituents selected from hydroxy, oxo. amino, nitro. cyano. carbamoyl, carboxy. fluoro. chloro. methyl. 

ethyl N-methylcarbamoyl. N.N-dimethylcarbamoyl. methoxycarbonyl. ethoxycarbonyl. prvatoyloxymethyl. 

method, trifluoromethyl. caTboxyrnethyl. 1-cartx>xyethyl. 2-carboxyethyl. 3-cart>oxypropyl. 4-pyridyl and 

benzyl; 

30 or a pharmaceutically-acceptable salt thereof. 

4. A quinazofine of the formula I as claimed in claim 1 wherein R 1 is amino, methyl or methoxy; 
wherein the quinazoline ring may bear a methyl substituent in the 7-position; 

wherein R 2 is methyl, ethyl or prop-2-ynyl: 

wherein Ar is 1,4-phenytene or thien-25-diyl. or is pyrid-2.5-diyl with the group -L-Y in the 2-posmon. or is 

35 2-fkioro-1 ,4-phenyl6ne with the group -L-Y in the 1 -position; 

wherein L is a group of the formula -CONH-; 

and wherein Y is benzyl or phenylsulphonyl which may bear a nrtro. cyano. carboxy >or tnfluoromettiyl 
substituent or Y is thiazol-5-ylmetJv/l or U^.6-tetjahydro-2,6-o1oxopvTimicnn^ylmethyt. or Y is 2,3- 
dihy dro-4-oxoquinazor»>-6-y Imethy I which may bear one or two methyl substituents; 

40 or a pharmaceutical ly-acceptabte salt thereof; 

5. A quinazofine of the formula I as claimed In claim 1 wherein R' is methyl: wherein the quinazoline 
ring may bear a methyl substituent m the 7-position; wherein R 2 Is methyl or prop-2-ynyl; 

wherein Ar is 1 ,4-phenytene. or. 2-fluoro-1.4-phenylene with the group -L-Y in the 1 -position; 

wherein Lis a group of the formula -CO.NH-; and 

« Y is a group of the formula -A-Y* in which A is methylene and Y is 2-nrtrophenyl. 3-mtrophenyl. 3- 

cyanophenyL 4^arboxyphenyl or 3Hrtfluoromethylphenyl, or Y- is 5-thiazolyi. 2.3-dirvdro-4-oxoqu.ru*ohn-6- 

yl. 2.3<Jihydro-2-methyM^xoquinazolin-6-yl or 2.3-dihydro-2AH»rr.ethyl-4-oxoqiJinazoHiv6-yl; 

or a pharmaceutically-acceptable salt thereof. 

6 A quinazoline selected from the group of compounds:- 
so p^N-fl.4^ihydro-2-rnemyl-4^xoquir^^ 

oxoquinazorin-6-ylmethyl)benzamide; 

^N^4-oThyrto-2-m«rthvf-4-w 

65 p^N-<3!4«iihydro-2-n^yMK>xc^ 

S^I^4^ihydro-2-memyl^xoquinazolirv6-ylmem 
carboxamide; 
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p^N-(3.4KJihydro-2-methoxy^ 
£(N-(2-aminr>3.4^ihydro-4^x^ 

and 

5 HN-(3.4^ihydro-27KfimethyMK*^ 

benzamide; ~~ 
or a pharmaceutically-acceptable salt thereof. 

7. A quinazoline of the formula ! as claimed in claim 1 wherein R 1 is alkyl or alkoxy each of up to 6 
carbon atoms; or R 1 is alkyl of up to 3 carbon atoms which bears a hydroxy substituent, or which bears 

?o one, two or three fiuoro substituents; or R 1 is hydroxyalkoxy of up to 3 carbon atoms or aJkoxyalkoxy of up 
to 6 carbon atoms; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
from halogeno and from alkyl and alkoxy each of up to 3 carbon atoms; 

wherein R 2 is hydrogen, alkyl, alkenyl, alkynyl. hydroxyalkyl, halogenoalkyl or cyanoalkyl each of up to 6 
75 carbon atoms; 

wherein Ar is phenylene or heterocyclene which may be unsubstituted or may bear one or two substituents 
selected from halogeno, hydroxy and amino, and from alkyl, alkoxy and halogenoalkyl each of up to 3 
carbon atoms; 

wherein L is a group of the formula -CO.NH-. -NH.CO-, -C0.NR 3 -, -NR 3 .CO-. -CH = CH-, -CH2O-. -OCH 2 -. 
20 -CHjS-. -SCrV, -CO.CH 2 -, -Cte.CO-or -C0.O. wherein R 3 is alkyl of up to 6 carbon atoms; and 

wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 
hydrogenated derivative thereof; or 

Y is a group of the formula -A-Y 1 in which A is alkylene, cycloalkylene, alkenylene or aikynylene each of up 
to 6 carbon atoms, and Y 1 is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 

25 heteroaryl or a hydrogenated derivative thereof; 

wherein one constituent methylene group in A may be replaced by an oxy, thio, sulphinyl, sulphonyl or 
imino group or an alkytimino group of up to 6 carbon atoms; 

and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear one or two substituents selected from hydroxy, amino, nitro, cyano, carbamoyl. 

30 carboxy and halogeno, from alkyl, alkylamino, dialkylamino, N-alkytcarbamoyl, N.N-dialkylcarbarrtoyl, aBcox- 
ycarbonyl, alkylthio, alkylsulphinyl, aikylsulphonyl, alkoxy, halogenoalkyl, h^roxyalkyl. aminoalkyl. a>- 
kylaminoalkyl, dialkylaminoalkyl, carboxy alkyl, alkoxycarbonylalkyl, carbamoytalkyl, N-aikylcarbamoylalkyl 
and N,N-dialkylcarbamoylalkyJ each of up to 6 carbon atoms and from phenyl and phenyiaikyl of up to 10 
carbon atoms, and wherein each of said phenyl groups may bear a substituent selected from halogeno and 

35 from alkyl and alkoxy each of up to 3 carbon atoms; 
or a phannaceiiticalry-acceptabte salt thereof, 

provided that when R 1 Is alkyl of up to 6 carbon atoms, the quinazoline ring bears no further substituents or 
bears one further substituent selected from halogeno and alkyl of up to 3 carbon atoms, R 2 is alkyl, alkenyl 
or alkynyl each of up to 6 carbon atoms, Ar is phenylene which is unsubstituted or bears one or two 
40 substituents selected from halogeno, hydroxy and amino, and L is a group of the formula -CONH-, then Y is 
not tetrazc4-5-yl. 

8. A quinazoline of the formula I as claimed in claim 1 wherein R 1 is methyl, ethyl, methoxy or 
fluoromethyt; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
45 from fiuoro, chloro, methyl and methoxy; 
- wheiein R 2 is hydrogen, methyl, ethyl, propyl, prop-2-enyl. prop-2-ynyi, 2-hydroxyethy:, 3-hydroxypropyl, 2- 
fluoroethyl, 2-bromoethyl or cyanomethyl; 

wherein Ar is 1 ,4-phenytene, thienylene, pyridylene. pyrimidinylene, thiazolylene or thiadiazolylene which is 
unsubstituted or which bears one or two substituents selected from fiuoro, chloro, bromo, hydroxy, amino, 
60 methyl, methoxy and trifluoromethyl; 

wherein L is a group of the formula -CO.NH-, -NH.CO, -CO.NR 3 -, -NR 3 .CO-, -CH = CH-, -CH2O-, -C0.CH 2 - 
or -CO.O, wherein R 3 is methyl or ethyl; and 

Y is phenyl, naphthyl, tetrahydronaphthyl, pyridyi, quinolyl, isoquinolyl, pyrimidinyl, indoryl, imidazohyl, 
benzimida20lyl, pyrazolyl. indazolyl, oxazolyl, thiazolyl, 1 ,2,3-triazolyl, 1 ,2,4-triazofyl, thiadiazolyl or 

55 tetrazolyl; or 

Y is a group of the formula -A-Y 1 in which A is methylene, ethylene, ethylidene, trimethylene, propyKdene, 
propylene, 1-isopropylethylene or tetramethylene and Y 1 is phenyl, naphthyl, tetrahydronaphthyl. indenyl, 
indanyl, pyridyi, quinolyl, isoquinolyl. pyrazinyl, pyrimidinyl, pyridazinyl, indoryl, imidazolyl, benzimidazolyl, 



56 



pyrazolyl. Maalyl. oxazolyl. thiazolyl. 1.2>triazolyt. 12/Mriazolyl. thiadiazolyl or tetrazoly I; 

wLein one constituent methylene group in A may be replaced by an oxy. th.o, sutph.nyl or sulphonyl 

Kn^ach of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be ^substituted 
or mav bear one or two substituents selected from hydroxy, amino, nitro. cyano. carbamoyl, carboxy. fluoro. 
chloro. bromo. methyl, ethyl, methylamino. ethylamino. dimethylamino. diethylamide. N™***^^'- 
N-ethytearbamoyl. N.N-dimethylcarbamoyl. N.NKliethylcarbamoyl. methoxycarbonyl, etrioxycartoonyl. tert- 
butoxycartxyiyl. meWthio. ethytthio. methyTsulphinyl. ethylsulphinyl. isopropytsulphinyf. rnethylsiJlphonyl. 
ethylsulphonyl. isopropylsulphonyl. methoxy. ethoxy. trifluoromethyl. cartx.xyrnethyl 2^rtwthyl. car- 
bamoylmethyl. N^ethylcarbamoylmethyl. N.N^memylcarbarnoylmethyl. phenyl, benzyl, phenethy or 
phenylpropyl. and wherein each of said phen-yFgroups may bear a substituent selected from fluoro. chloro. 
bromo. methyl, ethyl, methoxy and ethoxy; 
or a pharmaceutically acceptable salt thereof; 

provided that when R' is methyl or ethyl, the quinazoline ring bears no further substituents or bears one 
further substituent selected from fluoro, chloro and methyl. 

bromo. hydroxy and amino, and 

Lis a group of the formula -CONH-. then Y is not tetrazol-5-yl. 

8. A quinazoline of the formula I as claimed in claim 1 wherein R' is methyl, ethyl, methoxy or 

w^Sn^'quinazoline ring may bear no further substituents or may bear one further substituent selected 
frrm fiuom chloro. methyl and methoxy; _ 

wi^rein R* is hydrogen, methyl, ethyl, propyl, prop-2-^nyl. prop-2-ynyl. 2-hydroxyethyl. 3-hydroxypropyl. 2- 
ffuoroethyl. 2-bromoethyl or cyanomethyl; „ ... 

whereinT is 1 .4*henylene. tMJM* pyrid-2.5-diyl or thiazol-2^d.yl wh,ch is MMMttaM I or wh«h 
bears one or two substituents selected from fluoro. chloro. hydroxy, amino and methyl; wherein L is a group 
of the formula -CO.NH-. -CO.NR3 . „ -CO.O-. wherein R» is methyl or ethyl; and 

Y is ohenyL pyridyl. pyrimidinyl. imidazolyl. thiazolyl or 1 A3-triazolyf; or 

Y te VgnSp of fte formula -A-Y 1 in which A is methylene, ethylene. ethyBdene or ^methylene and YMs 
phenyl naphthy I. pyridyl. quinotyl, Isoquinolyl, pyrimidmyl. indotyi. imidazolyl. benzimidazotyl. pyrarotyl. 
mdazotyl. thiazolyl. 1 A3-triazoryL 1.2.4-triazoryl. thiadiazoryl or tetrazolyl: and . 
^n eachoTsaid aryl or hetoroaryl groups may be unsubstituted or may bear one or two substtuents 
S^dC amino. So. fluoro. methyl, carbamoyl. H^ethyfcarbamoyl. N.N^irnethylca^oy.. methox- 

s ycarbonyl ethoxycarbonyl. methylsulphmyl. methylsulphonyl. methoxy. trifluoromethyl or benzyl; 

~ *TZ32SE£tttZ^ * * 1 wherein « « r^my, wherein * «sM^ . 
rrJrf etS.^-2-ynyl or 2-fluoroothyl; wherein Ar Is 1.4^henytene or mien-SWWiyt. «rl a ipynd-2,5^yl 
TS^Si^JZth the group -L-Y in the 2^osftjon. or is 2-fluorc-1.^heny.ene with the group -L-Y 

* wint^roup of the formula -CO.NH-. -CO.NR3- „ ^ 0 .0-. wherein R* is methyl or ethyi; and 

YTa^p^formula -A-Y- in which A is methylene, ethylene. ethytidene or trirnethylene and J is 
^yl^yrtdyl^pyridyl. 4-pyridyl. Insoquinoly.. ^soquinoryl. 4-isoquinolyl. 2^ynTnidmy..^ynrrtd,nyL 
<. 1-c.azo.yl. 2-imidazolyl • ^f^^^ 

prolyl indazotyl. 2-thiazolyl. 4-thiazolyi. 5-tKazolyl. 1.2.3-tnazoM-yl. 1 A4-tnazc+3-yl. 1.2.4-tnazoM-yl. 

^^t^^^ay be unsubstituted or may bear one or two substituents 
SSKSi VSX rSSSlK rJthy.. ethoxycarbonyi. rr^ylsulphinyl. methylsulphonyl. 

so methoxy, trffluororoethyl or benzyl; 

ethy a pS wherein Ar is 1 ,4-pheny.ene or thien-2.Wiyl. or is pyrid-2.Wiy. « h«M*-ott each 
wTthearoup I-Yrn the 2-posrtion. or is 2-flu(xo-1.4-phenytene with the group -L-Y m the 1-POsrbon. 
« IZ1 ?Ta group Of the^mula -CO.NH- and Y is a group of the formuia -A-Y 1 inw^A-s mettytene 
orXlene and > £ 2-pyridyl. pyridyl. 4-pyridyl. 3-indolyl or 1.2.4-triazoM-yl. or Y 1 is phenyl wt^i may 
ri^sStuS or mayW * sTbsttuent setected from amino, nitro, ethoxycarbcxiy. or trtfluoromethyl: 
or a phartnaceutically-acceptabte salt thereof. 
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12. A quinazoline selected from the group of compouruJs:-N^nzyl-p^N-(3,4-d^ 
oxoquinazolin*ylme%l)-N^op-2-yn^^ ~" 
f>{N^,4Hjihydro-2-meth^ 

^[N^,4<iihydro-2^ethyM^xc^^ 
5 p-[N^3,4^ihydro-2^e%l^xc>quira 

and ~ 
N-benzylimidazol-2-ylmethyl HN-{3,4^ihydro-2-me%MH3xoquinaz 

13. A process for the manufacture of a quinazoline as claimed in any one exclaims 1 to 12 which 
comprises:- 

io (a) the reaction of a compound of the formula II 
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CH 9 — Z 



wherein R 1 has the meaning stated in claim 1, provided that when RV is amino, hydroxyalkyl or 
hydroxyalkoxy any amino or hydroxy group is protected by a conventional protecting group, R 4 is hydrogen 
or a protecting group and 2 is a displaceable group, with a compound of the formula:- 
HNR2-Ar-L-Y 

wherein R 2 , Ar, L and Y have the meanings stated in daim 1, provided that when there is an amino, 
alkylamino, imino, hydroxy or cartx)xy group in R 2 , Ar or Y. any amino, alkylamino, imino and carboxy 
group is protected by a conventional protecting group and any hydroxy group may be protected by a 
conventional protecting group or alternatively any hydroxy group need not be protected ; 
whereafter any undesired protecting group in R\ R 2 , Ar and Y is removed; 

(b) for the manufacture of a quinazoline as claimed in claim 1 wherein L is a group of the formula 
-CONK- or -CONR 3 -, the reaction of an acid of the formula HI. or a reactive derivative thereof, 




with a compound of the formula H 2 N-Y or R 3 NH-Y wherein R\ R 2 , R 3 , R\ Ar and Y have the meanings 
stated in claim 1 and any amino, alkylamino, imino and carboxy group in R\ Ar and Y is protected "by a 
conventional protecting group and any hydroxy group in R\ R 2 , Ar and Y may be protected by a 
conventional protecting group or aitematively any hydroxy group need not be protected; whereafter the 
protecting groups are removed by conventional means; 

(c) for the manufacture of a quinazoline as claimed in claim 1 wherein L is a group of the formula 
-CO.O-, the reaction, in the presence of a suitable base, of an acid of the formula III, or a reactive derivative 
thereof, 



55 



58 



10 



16 



20 




CH 9 — N — Ar — C0 2 H 



III 



^ * « ftrmi ,i a ho-y wherein R 1 R 2 R 3 , R\ Ar and Y have the meanings stated in claim 
with a compound ol the formula HO-Y. wnerem « . n . r» . Ar and Y is orotected by a 

1 and anv amino, alkylamino. immo. hydroxy and carboxy group in R . R . Ar and Y is P^teoeo oy a 

alkoxyalkoxy. the reaction of a compound of the formula IV 




CH 2 Z 

IV 



the formula: 

atkytthlo subsWuerrt mY;am) daimed in daim 1 wherein there is a carboxy or 

Gftainzd ioclhasfarflefwng Contracting States: GR. ES 
50 1 . A process for the manufacture of a quinazoline of the formula I 
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O 




wherein R 1 is hydrogen or amino, or alkyl or alkoxy each of up to 6 carbon atoms; 

or R 1 is alkyl of up to 3 carbon atoms which bears a hydroxy substituent. or which bears one, two or three 
fluoro substituents; 

or R 1 is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to € carbon atoms; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 

from halogeno and from alkyl and aJkoxy each of up to 3 carbon atoms; 

wherein R 2 is hydrogen, alkyl, alkenyl, alkynyl, hydroxy alkyl, hatogenoalkyl or cyanoalkyl each of up to 6 
carbon atoms; 

wherein Ar is phenylene or heterocyclene which may be unsubstituted or may bear one or two substituents 
selected from halogeno, hydroxy, amino and nitro, and from alkyl, alkoxy and halogenoalkyl each of up to 3 
carbon atoms; 

wherein L is a group of the formula -CO.NH-. -NH.CO-. -CO.NR 3 -. -NR 3 .CO, -CH=CH-. -CH 2 0-, -OCH 2 -. 
-CH2S-, -SCH 2 -, -CO.CH2-, -Ofe.COor -CO.O, wherein R 3 is alkyl of up to 6 carbon atoms; and 
wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 
hydrogenated derivative thereof; or 

Y is a group of the formula -A-Y 1 in which A is alkylene, cyctoalkylene, alkenylene or alkynytene each of up 
to 6 carbon atoms, and Y 1 is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof; 

wherein one constituent methylene group in A may be replaced by an oxy, thio, sulphinyi, sulphonyl or 
imino group or an alkylimino group of up to 6 carbon atoms; 

and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy, oxo, amino, nitro, cyano, carbamoyl, 
sulphamoyl, carboxy and halogeno, from alkyl, alkytamino, dialkylamino, N-alkylcarbamoyl, N.N-dialkytear- 
bamoyl, alkoxycarbonyl, alkanoyloxyalkyl, alkylthto, alkylsulphinyt, alkylsulphonyl, alkoxy, liafogenoalkyl, 
hydroxyalkyl, aminoalkyi, alkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, aikoxycarbonylalkyl, carbarnoyiai- 
kyl, N-alkylcarbamoylaikyl and N v N-dialkylcarbarnoylalkyl each of up to 6 carbon atoms and from phenyl, 
pyridyl and phenylalkyl of up to 10 carbon atoms, and wherein each of said phenyl or phenylalkyl groups 
may bear a substituent selected from halogeno and nitro, and from alkyl and alkoxy each of up to 3 carbon 
atoms; or a pharniaceuticaity-acceptable salt thereof; 

provided that when R 1 is hydrogen or amino, or alkyl of up to 6 carbon atoms, and L is a group of the 
formula -C0NH-. then Y is not tetrazolyl; 
characterised by: 

(a) the reaction of a compound of the formula II 



O 




II 



wherein R 1 has the meaning stated above, provided that when R 1 is amino, hydroxyalkyl or hydroxyalkoxy 
any amino or hydroxy group is protected by a conventional protecting group, R 4 is hydrogen or a protecting 
group and 2 is a displaceable group, with a compound of the formula:- 
HNR2-Ar-L-Y 

wherein R 2 , Ar, L and Y have the meanings stated above, provided that when there is an amino, alkylamino, 
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^ _ : n a: Ar nr Y anv amino, alkylamino. imino and carboxy group is 

imino. hydroxy or carboxy group in ff. Ar or Y. any am.no a y „ otected by a conventional 

0, -C0NR»-. me readion ol an add of tm ienmla ft « > »•■*» denwfcve then**. 
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CH 2 — N — Ar — C0 2 H 

in 



. u M.v ~ rsmm-v wherein R 1 R 2 . R 3 . R*. Ar and Y have the meanings 
protecting groups are removed by conw, ^ m ^; . L is a group of the formula -CO.O-. 
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CHo — N — Ar — CO z H 
I 



R 2 



III 



. l.« w j -j„ oi n2 R3 r« Ar and Y have the meanings stated above 

with a compound ol the formula HO-Y wnerern R RV R . R ^ " ancnr J protected by a 



alkoxyaJkoiiy. the reaction of a compound of the formula IV 



40 



R 1 



CH 2 — Z 

IV 



so 



_ , » . »— —J— —as: srsr^" rrss 

in R 1 it is protected by a conventional protecting group, and Z is a ospace y 



the formula: 
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position of the quinazoline ring is cleaved by hydrolysis with a base; 

(e) for the manufacture of a quinazoline of the formula I wherein Y is a group of the formula -A-Y 1 in 
which one constituent methylene group in A is replaced by a sulphinyl or sulphonyl group, or wherein there 
is an alkylsulphinyl or alkylsulphonyl substituent in Y, the oxidation of a compound of the formula I wherein 

Y is a group of the formula -A-Y 1 in which A is replaced by a thio group, or wherein there is an alkylthio 
substituent in Y; and 

(f) for the manufacture of a quinazoline of the formula I wherein there is a carboxy or carboxyalkyl 
substituent in Y, the cleavage of a compound of the formula I wherein there is an alkoxycarbonyl or 
alkoxycarbonylalkyl substituent in Y. 

2. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein R 1 is 
hydrogen or amino, or methyl, ethyl, methoxy or fiuoromethyl; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
from fluoro, chloro, methyl and methoxy; 

wherein R 2 is methyl, ethyl, propyl, prop-2-enyl, prop-2-ynyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-fluoroethyl, 
2-bromoethyl or 'jyanomethyl; 

wherein Ar is 1 ,4-phenylene, thienylene, pyridylene, pyrimidinylene or thia2olylene which is unsubstituted or 
which bears a substituent selected from fluoro, chloro, bromo, hydroxy, amino, nrtro. methyl, methoxy and 
trifluoromethyl; 

wherein L is a group of the formula -CO.NH-. -CO.NR 3 - or -CO.O-, wherein R 3 is methyl or ethyl; and 

Y is phenyl, 2 t 5-dioxopyrrolidinyl or 2,6-dioxopiperidinyl t or Y is a group of the formula -A-Y 1 in which A is 
methylene, ethylene, ethylidine, trimethylene, propylidene, propylene, butylidene, isobutylidtene or 
tetramethylene and Y 1 is phenyl, fury I, thienyl, pyridyl, quinolyl, isoquinolyl, pyrazinyl. pyrimidinyl, 
quinazofinyl, pyridazinyl, indolyU imidazolyl, benzimtdazolyl, pyrazolyl, indazotyl, oxazolyl, isoxazolyl, 
thiazolyl, 1 ,2,3-triazoiyl, 1 ,2,4-triazolyl, tetrazolyl or hexahydro-2-oxoazepin-1-yl; 

wherein one constituent methylene group in A may be replaced by a thio, sulphinyl, sulphonyl or imino 
group; and 

wherein each of said phenyl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy, oxo, amino, nrtro, cyano, carbamoyl, 
sulphamoyl, carboxy, fluoro, chloro, bromo, methyl, ethyl, methylamino, ethytamiiw.dimethylamirto, 
diethylamino, N-methylcarbamoyl, N-ethytearbamoyl, N.r^imethylcartoamoyl, N,N-diethy (carbamoyl, 
m ethoxycarbonyl, ethoxycarbonyl,. tert-butoxycarbonyl, isobutyryloxymethyt, pivaloytoxymethyl. methylthio, 
ethyHhio, methylsulphinyl, ethysulphinyl, methylsulphonyl, ethylsulphonyl, methoxy, ethoxy, trifluoromethyl. 
carboxymethyl. 1-carboxyethyl, 2-carboxy ethyl, 3-carboxy propyl, carbamoylmethyi, N*methylcarbamoyl- 
methyl, N,N-dimethylcarbamoyjmethyl, phenyl, pyridyl. benzyl, phenethyl or phenylpropyl, and wherein any 
phenyl group within said substituents may bear a substituent selected from fluoro, chloro, bromo, nrtro, 
methyl, ethyl, methoxy and ethoxy; 
or a pharmaceuticaJly-acceptable salt thereof. 

3. A process as claimed in daim 1 for the manufacture of a quinazoline of the formula I wherein R 1 is 
amino, methyl, methoxy or fiuoromethyl; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 

from fluoro, chloro, methyl and methoxy; 

wherein R 2 is methyl, ethyl, prop-2-enyl or prbp-2-ynyl; 

wherein Ar is 1 ,4-phenylene, thienylene, pyridytene or thiazolylene which is unsubstituted or which bears a 
fluoro or nrtro substituent; wherein L is a group of the formula -CO.NH- or -CO.O-; and 

Y is phenyl, or Y is a group of the formula -A-Y 1 in which A is methylene, ethylene, ethylidene, trimethylene. 
propylidene, • propylene or isobutylidene and Y 1 is phenyl, 2-thlenyl, 2-pyridyl, 3-pyridyl, 4-pynr*yl, 3- 
quinolyl, 4-quinolyl, 8-quinolyl, 2-pyrimidinyl, 4-pyrimidinyl, 6-quinazoKnyl, 3-indotyl, 1 -imidazolyl, 2-im- 
idazolyl, 4- imidazolyl, 2-benzimidazolyl, 2-thiazolyl, 5-thiazotyl, 1,2,4-triazol-l-yl, 1 ,2,4-triazol-3-yl or 
tetrazol-5-yl, or Y is phenylsulphonyl; and 

wherein each of said phenyl of heteroaryl groups may be unsubstituted or may bear up to three 
substituents selected from hydroxy, oxo, amino, nitro, cyano, carbamoyl, carboxy, fluoro, chloro. methyl, 
ethyl, N-methylcarbamoyl, N,N-dimethylcarbamoyl, methoxy carbonyl, ethoxycarbonyl, pivaloyloxymethyl, 
methoxy, trifluoromethyl, carboxy methyl, 1-carboxyethyl. 2-carboxy ethyl, 3-carboxypropyl, 4-pyridyl and 
benzyl; 

or a pharmaceutically-acceptable salt thereof. 

4. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein R 1 is 
amino, methyl or methoxy; wherein the quinazoline ring may bear a methyl substituent in the 7-position; 
wherein R 2 is methyl, ethyl or prop-2-ynyl; 



62 



wherein Ar is 1.4-phenytene or thien^Wiyl. or is pyrid-^iyl with the group -L-Y in the 2-position, or is 
2-fluoro-1.4-phenylene with the group -L-Y in the 1 -position; 
wherein L is a group of the formula -CONH-; 

and wherein Y is benzyl or phenylsulphonyl which may bear a nitro, cyano, carboxy or trrfluoromethyl 
5 substituent. or Y is thiazol-5-ylmethyl or U,3.6-tetrabydrc^2 ( 6Klioxopyrimidir^y!methyl, or Y is 2,3- 
dihydro-4K)xoquina20lin-6-ylmethyl which may bear one or two methyl substituents; 
or a pharmaceutically-acceptable salt thereof; 

5. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein R is 
methyl- wherein the quinazoline ring may bear a methyl substituent in the 7-position; 

ro wherein R 2 is methyl or prop-2-ynyl; wherein Ar is 1 .4-phenylene. or 2-fluoro-1,4-phenylene with the group 
-L-Y in the 1 -position; 

wherein L is a group of the formula -CO.NH-; and 

Y is a group of the formula -A-Y 1 in which A is methylene and Y 1 is 2-nitrophenyi, 3-nitrophenyi. 3- 
cyanophenyl. 4-carboxyphenyl or 3- trifluoromethylphenyl, or Y 1 is 5-thiazolyl. 2.3-dihydr(HH)xoquinazolin- 
75 6-yl. 2.3Kjihydro-2-methyM-oxoquina2olin-6-yl or 2.3-dihydro-2.3-dimethyM-oxoquina2olin-6-yl; 
or a pharmaceutically-acceptable salt thereof . 

6. A process as claimed in claim 1 for the manufacture of a quinazoline selected from the group of 

compounds:- . . . 

rHN^3.4-dihydro-2-memyM-oxoqw 
20 oxo^ina2ol'in^ylrhethyl)ben2amide; 
r^[N^3.4^ihydrc>-^memyl-4^ 

benzamide; ixw . 

p4^3,4*jihydro*niethyl^ 

^r^.4-dihydro-2-memyMK)xoquinazoUr>-^ 

carboxamide; lx . 

4^ihydro-2Hnethoxy-4^oqri 
^N-(2Umino-3.4Hjihydr^ 

4^ihydro-2^e%M^xoquinazonr>-6-yimem 



and • n 

p^ N -(3.4^ihydro-27<nmeth^ 

benzamide; 

or a pharmaceutical ly-acceptabte salt thereof. . . 

7. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein R is 
alkyl or alkoxy each of up to 6 carbon atoms; 

or R 1 is alkyl of up to 3 carbon atoms which bears a hydroxy substituent. or which bears one, two or three 
ftuoro substituents; 

or R 1 is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carbon atoms; 
wherein the quinazoline ring may bear no lurther substituents or may bear one further substituent selected 
from haiogeno and from alkyl and alkoxy each of up to 3 carbon atoms; ^ 
wherein R 2 is hydrogen, alkyl, alkenyl. aikynyl, hydroxyalkyl. halogenoalkyl or cyanoalkyl each of up to 6 

carbon atoms; ^ _ . 

wherein Ar is phenylene or heterocyclene which may be unsubstituted or may bear one or two substtuente 
selected from haiogeno. hydroxy and amino, and from alkyl. alkoxy and halogenoalkyl each of up to 3 

w^nTTa group of the formula -CG.NH-, -NH.CO, -CO.NR3-, . NR 3 C f>. -CH = CH-. ^rfcO-. -OCfV, 

-CH 2 S- -SCH 2 - -CO.CrV. -CH^.COor -CO.O. wherein R 3 is alkyl of up to 6 carbon atoms; and 

wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 

so hydrogenated derivative thereof; or . 

Y is a group of the formula -A-Y* in which A is alkylene. cycloalkytene. alkenylene or alkynylene each of up 
* to 6 carbon atoms, and Y 1 is aryl or a hydrogenated- derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof; ...... 

wherein one constituent methylene group in A may be replaced by an oxy. thio, sulphirryl, sulphonyl or 

55 imino group or an alkylimino group of up to 6 carbon atoms; ^ 

and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear one or two substituents selected from hydroxy, amino, nitro. cyano, carbamoyl, 
carboxy and haiogeno. from alkyl, alkylamino. dialkylamino, f^alkylcarbamoyl, N.N^alkyltarbarnoyl. alkox- 
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ycarbonyl. alkylthio. alkylsulphinyl, alkylsulphonyl, alkoxy, halogenoaJkyl, hydroxyalkyl, aminoalkyl, al- 
ky lam inoalkyl, dialkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl, carbamoylalkyl, N-aJkyteirbamoylalkyl 
and N t N-dialkylcarbamoylalkyl each of up to 6 carbon atoms and from phenyl and phenylalkyl of up to 10 
carbon atoms, and wherein each of said phenyl groups may bear a substituent selected from halogeno and 
from atkyl and alkoxy each of up to 3 carbon atoms; 
or a pharmaceutically-acceptable saft thereof; 

provided that when R l is aikyl of up to 6 carbon atoms, the quinazoline ring bears no further substituents or 
bears one further substituent selected from halogeno and alkyl of up to 3 carbon atoms, 
R 2 is alkyl, alkenyl or alkynyl each of up to 6 carbon atoms, 

Ar is phenylene which is unsubstituted or bears one or two substituents selected from halogeno, hydroxy 
and amino, and 

L is a group of the formula -CONH-, then Y is not tetrazol-5-yl. 

8. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein R 1 is 
methyl, ethyl, methoxy or fluoromethyi; 

wherein tiie quinazoline ring may bear no further substituents or may bear one further su-cstJtuent selected 
from fluoro, chioro, methyl and methoxy; 

wherein R 2 is hydrogen, methyl, ethyl, propyl, prop-2-enyi, prop-2-ynyl, 2-hydroxyethyl. 3-hydroxypropyl, 2- 
fluoroethyl. 2-bromoethyt or cyanomethyl; 

wherein Ar is 1 ,4-phenytene, thienylene, pyridylene, pyrimidinytene, thiazolylene or thiadiazolylerte which is 
unsubstituted or which bears one or two substituents selected from fluoro, chioro, bromo. hydroxy, amino, 
methyl, methoxy and trifluoromethyl; 

wherein L is a group of the formula -CO.NH-, -NH.CO-, -CO.NR 3 -, -NR 3 .CO-, -CH = CH-. -CH 2 Ch -CCKCKfe- 
or -CO.O-, wherein R 3 is methyl or ethyl; and 

Y is phenyl, naphthyl, tetrahydronaphthyl, pyridyl, quinolyl, isoquinolyl, pyrimidinyl, sndolyl, imidazoiyl, 
benzimidazolyl, pyrazolyl, indazolyl, oxazoryl, thiazolyl, 1,2,3-triazolyl, 1 ,2,4-triazotyl, thiadiazoryl or 
tetrazofyl; or 

Y is a group of the formula -A-Y 1 in which A is methylene, ethylene, ethylidene, trimethylene, propylidene, 
propylene, 1-isopropylethylene or tetramethytene and Y 1 is phenyl, naphthyl, tetrahydronaphthyl, indenyl, 
indanyl, pyridyl, quinolyl, isoquinolyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, imidazoiyl. benzimidazolyl, 
pyrazoryl, indazolyl. oxazoryl, thiazolyl, 1 ,2,3-triazolyl, 1 ,2,4-triazolyl, thiadiazolyl or tetrazolyl; 

wherein one constituent methylene group in A may be replaced by an oxy, thio, sulphinyl or sulphonyl 
group; and 

wherein each of said aryl or heteroaryi groups, or hydrogenated derivatives thereof, may be unsubstituted 
or may bear one or two substituents selected from hydroxy, amino, nrtro, cyano. carbamoyl, carboxy, fluoro, 
chioro, bromo, methyl, ethyl, methylamino, ethylamino, dimethylamino, diethylamino, N-methyk^rbamoyl. 
N-ethytearbamoyl, N.hMimethylcarbamoyl, N,Nsjiethylcarbamoyl, methoxycarbonyl, ethoxycarbonyl, tert- 
butoxycarbonyl, mettiyfthio; ethytthio, metnylsulphinyl, ethylsulphinyl, isoprcpylsulphinyl, methylsulphdnyi, 
ethylsulohonyl, isopropyisulphonyl, methoxy, ethoxy, trifluorornethyL carboxymethyl, 2-carboxyethyl, car- 
bamoylmethyl, N-rnethylcarbamoylmethyl, ^.^imethylcarbamoylmethyl, phenyl, benzyl, phenethyl or 
phenylpropyl, and wherein each of said phenyl groups may bear a substituent selected from fluoro, chioro, 
bromo, methyl, ethyl, methoxy and ethoxy; 
or a pharmaceutical^ acceptable salt thereof; 

provided that when R 1 is methyl or ethyl, the quinazoline ring bears no further substituents or bears one 
further substituent selected from fluoro, chioro and methyl, 
R 2 is methyl, ethyl, propyl, prop-2-enyf or prop-2-ynyl, 

Ar is 1,4-phtjnylene which is unsubstituted or bears one or two substituents selected fro** fluoro, chioro, 
bromo, hydroxy and amino, and 

L is a group of the formula -CONH-. then Y is not tetrazol-5*yl. 

9. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein R 1 is 
methyl, ethyl, methoxy or fluoromethyi; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
from fluoro, chioro, methyl and methoxy; 

wherein R 2 is hydrogen, methyl, ethyl, propyl, prop-2-enyl. prop-2-ynyl, 2-hydroxyethyl, 3-hydroxypropyl, 2- 
fluoroethyl, 2-bromoethyl or cyanomethyl; 

wherein Ar is 1 ,4-phenylene, thien-2,5-diyl, pyrid-2,5-diyl or thiazol-2,5-diyl which is unsubstituted or which 

bears one or two substituents selected from fluoro, chioro, hydroxy, amino and methyl; 

wherein L is a group of the formula -COiNH-, -CO.NR 3 - or -CO.O-, wherein R 3 is methyl or ethyl; and 

Y is phenyl, pyridyl, pyrimidinyl, imidazoiyl, thiazolyl or 1.2,3-triazolyl; or 
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Y is a oroup of the formula -A-Y' in which A is methylene, ethylene, ethyfidene or trimethytene and is 

^..^h-yl Pyndy«. c,uinolyl. isoquinolyl. pyrimidinyl. indolyl. imidazolyl. benzim.dazo.yl. pyrazoly.. 

indazolyl thiazolyl. 1.2.3-triazoryl. 1^.4-triazolyl. thiadiazolyl or tetrazolyl; and . c 

wheSeach ol said aryl or heteroary. groups may be unsubstituted or may bear one or ^two substtuents 
5 selSed from amino. n*o. f.uoro. methyl, carbamoyl f^ethylcarbamoyl. N.^.methylca^yl. melhox- 

ycarbonyl. ethoxycarbonyl. methylsulpWnyl. methylsulphonyl. methoxy. trrfluoromethyl or benzyl. 

or a pharmaceutically-acceptable salt thereof. . R , 

10 A process as claimed in claim 1 for the manufacture of a quinazohne of the formula I wherein R .s 

methyl; wherein R* is hydrogen, methyl, ethyl, prop-2-yrryl or 2-fluoroethyl; 
,o "Wherein Ar is 1.4-phenylene or thien-2>diyl. or is Py rid-2^diyl or thiazoW.S-dryl each w,th the group -L-Y 

in the 2-position. or is 2-tluoro-1 .4-phenylene with the group -L-Y in the 1-posrtion; . 

wherein Lis a group of the formula -C0.NH-. -CO.NR*- or -CO.O-. wherem R* « methyl or ethyl, and 

V^T^^Sm.* -A-V in which A is methylene, ethylene, ethy.idene or ^methyter. and Y M. 
,5 phenyl 2-pyndyl. 3-pyridyl. 4- P yridyl. 1-isoquinolyl. 3-isoquinolyl. 4-isoqu.notyl. 2-pynm,d 1 nyl.^ynrnri nyL 
2-indolyl. 3-indoryl. 1-imidazoryl. 2-imidazolyl. 2-benzimidazolyf. 1-pyrazp.yl. ^zolyl. Ar 
^ri ! ndW2-thiazolyL 4-thiazolyl. 5-thiazoty.. 1,2.3-triazoW-y.. 1.2.4-triazol-3-y.. 1.2.4-tnazoM-yl. 
1 Z 4-triazoM -yl, 2-thiadiazoryl or 5-tetrazolyl; and 

wtreTeach o said aryl or heteroaryl groups may be unsubstituted or may bear one or two substtuente 
„ SSllS. aTno. *rtro. carbaTy. fiuoro. methyl, ethoxycarbonyl. methylsulphinyl. methylsulphonyl. 
methoxy, triftuoromethyl or benzyl; 

methyr. wrLein R> is methyl, ethy. or prop-2-yny.; wherein Ar is 1 .4-pheny.en* .or ft^*"*" 
26 2,5-diyi or miazol-2.Wiyl each with the group -L-Y in the 2-posrSon. or .s 2-fluoro-1 .4-phenylene wrth the 
group -L-Y in the 1 -position; 

pyn^L VSolyl or 1 .2.4-tnazoM-yl. or V is phenyl which may be unsubstituted or may bear a substtuerrt 
30 selected from amino, nitre ethoxycarbonyl or trrfluoromethyl; 

or t^^^^l^t ^ of a puina2 o*ne sheeted from the group of 

^ D t^5 r S2-meftyl^xoquinazolin^y^^ 

SlLzvlimidazol-2-ylmethyl pKr^ 
^ ! ^rA P ^ S STL Sacture of a pharmaceutical composition charactered by bnng.ng into 
admire Tq^ine as defined in any one of claims 1 to 12. or a pharmaceutK^ly-acceptable sah 

. salt Leot in the manufacture of a novel medicament for use in the product™ of an anf-tumour effect .n a 
45 warm blooded animal such as man. 
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